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How to swat a hornet in flight 


Swatting hornets can be tricky. Especially if 
the hornet happens to be an enemy missile. 

Fortunately, we’ve got the best hornet swat- 
ter ever made. It’s called Nike Zeus. What 
makes the Nike Zeus anti-missile missile so 
effective? An important factor is the Target 
Intercept Computer System developed by 
Unrtvac®. This system tells Nike Zeus exactly 
where to go to kill a fast-moving target, as far 
as 100 miles away. 

And field units are already building up ex- 


cellent reliability records. Mean-time-to-failure 
design goal is an average of over 600 hours... 
and it is expected to attain greater reliability 
than any comparable computer in existence 
today. 

One more example of how UNIVACc’s team 
of scientists, mathematicians, physicists, engi- 
neers and technicians is capable of creating 
efficiency and reliability for today’s defense 


systems. If you’re in the systems business, talk 


to UNrIvac. We’re pioneers. 


First with mechanized design... LJ NI i VA es 
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The Cover.—The Army’s Nike 
Zeus, shown being test-fired 
from the White Sands Missile 
Range, is America’s white hope 
in the race to develop and pro- 
duce an effective defense against 
the intercontinental ballistic mis- 
sile (Army photo). 
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CONTENTS OF THIS ISSUE IN BRIEF 


World Revolution and War (p. 349) .... It seems that modern 
technology is transforming revolutionary Marxism into a bourgeois revival, accord- 
ing to Maj. Gen. J. F. C. Fuller, noted British soldier-historian. While the Western na- 
tions are moving away from private enterprise the Soviet Union is moving away from 
state control toward a freer social order. “Will these two movements converge,” General 
Fuller asks, “or will they fight each other to the death? The answer almost certainly 
is to be sought in China’s future relations with the U.S.S.R.” 


Our Airlift Looks Up (p. 353)... . After struggling along for many years 
with aging transports, our military air fleet is finally being modernized, although it will 
be some time before the new jets replace the lumbering piston-engine types. Better heli- 


copters and short take-off craft also are in the offing, and even the infantry may ride in 
air cars and flying belts. Vern Haugland describes the characteristics of the latest trans- 


ports now on order. 


Chalienge in the East (p. 358) ... . Of all the frontiers Americans are 
defending around the world none is more complex and challenging than the dangerous 
diagonal from Tokyo to Singapore, flanking the shores of Eastern Asia for 3,500 miles. 
Here, writes William H. Hessler, we are facing the power of the two giant Communist 
states and here we are committed to provide deterrent power, maintain command of the 
Pacific, and defend the crucial mainland areas. 


The Pacific Missile Range (p. 361) .. . . This is the youngest of all our 
national ranges and includes a sea-test range off Southern California, a polar-satellite 
range, a ballistic-missile range, and an antimissile range to support the Nike Zeus pro- 
gram. Rear Adm. Jack P. Monroe describes a number of important projects recently 
under test including Mercury, Tiros, Press, Discoverer, Nerv, Bios I, and Transit. 


Tank versus Missile (p. 366) ... . Some believe that the modern guided 
antitank weapon will eliminate the armored vehicle from the battlefield. Not so, says 
Richard M. Ogorkiewicz. While guided missiles may end the erroneous concept of the 
tank as an invulnerable assault vehicle they will at the same time help to increase its 
basic characteristics of firepower and mobility. 


Strike Back — and Win! (p. 372) . . . . When the enemy has extended 
himself to the absolute limit he will strike, thus revealing his desperation, says William 
V. Kennedy. “When that time comes, we shall fail ourselves and humanity unless we 
are ready, spiritually and physically, to strike at the heart of the Communist system.” 
Once we have decied that we can settle for nothing less than victory we must be able 
to achieve that victory before the point of total devastation is reached. 





The Ordnance Museum (p. 375)... . At Aberdeen Proving Ground, 
Md., little known to the world at large is one of the finest collections of military arma- 
ment in existence including small arms, ammunition, and combat vehicles, both old and 
new, from many nations. Col. William H. Zierdt, Jr., tells how this storehouse of past 
and future ordnance information is threatened with extinction unless permanent funds 


for its operation are forthcoming. 


The Union Air Force (p. 378) .. . . Although little known today and lit- 
tle appreciated then, the Northern forces in the Civil War for a time had a large Balloon 
Corps manned by such early daring aeronauts as Prof. John Wise, James Allen, and 
Prof. Thaddeus Lowe. These pioneers carried out reconnaissance for the Federal forces 
and even planned bombing attacks on enemy cities, but, as Dr. Frank Cunningham tells, 
because of equipment difficulties, political prejudices, and lack of appreciation of the 
potential of the aerial vehicles, their use was abandoned. 


Underwater Research (p. 447) .. . . The threat of a large potentially hos- 
tile submarine force to the security of the United States has made clear the need for new 
and better means of offense and defense by our antisubmarine forces. Russell $. Green- 
baum here tells of the problems involved and outlines some of the means we are finally 
developing to solve them and meet the undersea challenge. 


Conquering Corrosion (p. 451) . . . . The space age has brought about the 
development and use of many light metal alloys not only for missiles but for construc- 


tion purposes and electronic equipment. According to A. Gallacio, this heterogeneity of 
materials has emphasized the need of preventing galvanic corrosion at dissimilar metal 
junctures, and he outlines some of the approved methods for accomplishing this. 


What Price Maintenance? (p. 454) . . . . An automated maintenance 
feedback system developed by Army Ordnance makes maximum use of data-process- 
ing equipment to digest and manipulate raw information. According to Lieut. Col. 
Joseph Capuano and Edward S. Orlowski, these developments, coupled with advances 
in communications, transportation, and weaponry, show that the Army may find it 
more economical to reject all maintenance and concentrate on reliability programs and 
expendable items. 


They Ride on Air (p. 457)... . Just a few years ago the ground-effect 
machine, or air-cushion vehicle, was merely an idea—and a rather dubious one at that. 
Now, however, they have been proved practicable, and a number of types have been de- 
veloped. The new craft, according to Earl Copeland, Jr., will become increasingly im- 
portant factors in both military and commercial applications. 





Keep America ON THE TARGET 


Enroll your defense-minded friends 


in the Ordnance Association today! 


Membership in the American Ordnance Association, the only organization devoted exclusively to 
armament preparedness and industrial readiness, is open to all citizens of the United States. 


Many associates who share your interest in national defense would be anxious to take advantage of A.O.A. 
benefits if they knew about the aims and services of our Association. 





A.O.A. MEMBERS GET: 
%& Orpnance magazine (bimonthly). 


*®& THe Common Derense—monthly 
armament newsletter. 


%& INpusTRIAL PREPAREDNESS—report 
on Divisions and Sections. 


%& Membership in a local A.O.A. 
Post or Chapter. 


*% Plus Ordnance Book Service, em- 
bossed membership card, plant visits, 
national meetings, weapons tests and 
demonstrations. 


FOR ONLY $5 A YEAR 











Why not tell them about our patriotic group of nearly 44,000 Ameri- 
cans who keep up to date on America’s weapons problems and prog- 
ress while they help build ordnance know-how for the defense of 
our country? In doing this you can— 


Win for yourself attractive A.O.A. Prints. 


Earn the thanks of friends who want to keep up with today’s 
rapid advances in ordnance. 


Increase the membership and effectiveness of your A.O.A. 


Help build armament preparedness for America. 


Be sure to give the application below to a friend and tell him of 
the personal satisfaction you derive from membership. Additional 
applications will be gladly sent on request. 


MEMBERSHIP APPLICATION 


I hereby apply for individual membership in the American Ordnance 
Association and enclose annual dues ($5.00 for one year, or $12.50 for 
three years) which include Orpnance and other publications, and all 
membership privileges. / certify that I am a citizen of the United States. 





NAME 
(please print) 


Cane Onn a 


ADDRESS__ 
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COMPANY —_____. 





PRINCIPAL PRODUCT__ 
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SIGNATURE__— 
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He solved this puzzle 
by taking it apart! 


Like oil and water, extreme preci- 
sion and “complete” mobility resist 
combination in tracking radar an- 
tennas. Designing for one of these 
characteristics “automatically” pre- 
cludes the other. That was this AMF 
Engineer’s puzzle —to put both pre- 
cision and mobility in an antenna 
for duty with the Marine Corps. 

He solved the puzzle, literally, by 
taking apart the solution—AMF’s 
TPQ-10 antenna—into 10 rugged, 
portable, submersible, precision- 
fabricated packages. TPQ-10 is de- 
signed for helicopter transport. Each 
component can be dropped in water; 
it will come up for more. The pack- 
aged antenna on its pallet can be 
dropped on land from 8 feet without 
impairing precision. 

Each component can be picked up 
the largest weighs 425 lbs.—and can 
be handled by 3 men. A crew of 6 
can put TPQ-10 together in 20 min- 
utes with one standard wrench. 

Among the design innovations 
that solved the puzzle is a “piggy- 
back” gear arrangement that puts 
both azimuth and elevation drives in 
one package. Result: almost half the 
parts and weight of separate compo- 
nents. Precision fabrication is typi- 
fied by the reflector arms, held to a 
.005” deviation over 45 inches! 
(For unclassified information on early 
warning and radar antenna systems, 
write Dept. CS 1, address below.) 


Single Command Concept 

Solving puzzles with next-to-im- 
possible conditions is AMF’s busi- 
ness. AMF’s imagination and skills 
are organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities 
It accepts assignments at any stage 
from concept through development, 
production and service training, and 
completes them faster...in 
* Ground Support Equipment 
+ WeaponSystems-Undersea Warfare 
+ Automatic Handling & Processing 
* Range Instrumentation + Radar 
¢ Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP 
AMF Building, 261 Madison Avenue 

New York 16, N. Y. 


aM -1ay-4]al=-1alayoae-Lele Mm aareLaleLe-lecelalarcayal\ i mm ar-l-Me al -d-1010116\an 70]0 Mora MUM AMERICAN MACHINE & FOUNDRY COMPANY 





MAXIMUM 


ROCKWELL-STANDARD TRACTION EQUALIZER 


Only rubber-tired vehicles combine both mobility 
and speed . . . speed for fast highway movement and 
mobility to tame the toughest off-road terrain. 

Now, with the addition of the new Rockwell Trac- 
tion Equalizer, Timken-Detroit® Axles bring even 
greater mobility and rugged performance to military 
vehicles. The Rockwell Traction Equalizer substan- 
tially increases traction. This means new versatility 
for modern, multiple-wheeled rubber-tired vehicles. 


For more than 50 years Rockwell-Standard has sup- 
plied major drive components for military vehicles. 
Today Rockwell-Standard can supply complete power 
transmission assemblies . . . everything between the 
engine and wheels. Rockwell’s designing, engineering 
and manufacturing experience — plus advanced re- 
search and testing facilities— assures highest quality. 
Depend on Rockwell-Standard for the best in power 


transmission components for military vehicles. 


SEND FOR FREE DESCRIPTIVE FOLDER ON THE NEW ROCKWELL TRACTION EQUALIZER 


32, Michigan 
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Star Sight 


The head of the periscope breaks the surface, star 
sights are taken, and this Polaris submarine has all 
the information it needs to fix its exact position and 
heading. Such periodic checks monitor the performance 
of the ship’s inertial navigation system. Kollmorgen 
contributions include: 


e The Type II navigation periscope, powered by In- 
land* torque motors, which stabilizes and aims the 


line of sight. 


The optical reference unit, which establishes a three- 


*A product of Inland Motor Corporation of Virginia, 
a Kollmorgen subsidiary. 
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axis reference for the navigation and fire control 
systems on board. 
The alignment periscopes, which displace a parallel 
beam of light with utmost precision to avoid ob- 
structions within the submarine. 
Kollmorgen capabilities in precision optics, photometry, 
electronics, and rotating electro-magnetic equipment 
are adapted to a wide variety of needs in industry and 
defense. For your copy of a new descriptive brochure 
write Department 311. 
Resumes invited from qualified optical engineers. 


OLLMORGEN 


CORPORATION 


NORTHAMPTON, MASSACHUSETTS 











NAVIGATION — Raytheon in 1958 developed a highly sophisticated Doppler 
Navigation System for the U.S. Navy’s A3J. This system was the forerunner of an 
advanced Raytheon Doppler System now operational in the U.S. Air Force’s B-58. 


TERRAIN AVOIDANCE — Raytheon designed and is producing the U.S. Air 
Force’s only operational low-altitude target acquisition radar. It is currently in- 
stalled on the Strategic Air Command’s B-52 intercontinental bomber. 


Ps ee aa 


BOMB-NAVIGATION SYSTEMS — Raytheon developed and produced an in- 
tegrated radar-radome for the high performance B-58. With the Raytheon Dop- 
pler System (the most accurate in use today, despite severe environmental condi- 
tions) these radars are vital elements of the Hustler’s bomb-navigation system. 


Raytheon brings proven capability to ™ 


Experience and achievements give ample avoidance radars for the B-52 # Raytheon 


proof of Raytheon’s ability to develop and 
produce operational equipments that would 
enable high-performance aircraft to carry out 
the deep penetration-low altitude attack mis- 
sion: @ Raytheon Doppler navigation radars 
for the A3J and B-58 @ Raytheon terrain 


bomb-navigation radars for the B-58 = 
Raytheon low altitude guidance systems for 
interceptor missiles. 

Add to these Raytheon’s selection as prime 
contractor-systems manager for the U.S. 
Army’s and Marine Corps’ HAWK and the 





‘the low altitude attack mission 


U.S. Navy’s SPARROW III missile systems; 
as producer of the 2nd generation Polaris’ ad- 
vanced guidance system; and as systems man- 
ager of the ARPAT Terminal Defense System 
program. 

One of the world’s largest scientific-indus- 
trial organizations, Raytheon can create the 


required technology and manage every phase 
of a complex defense or space system — from 
early study and design through development, 
production and field support of operational 
systems and equipment. 

Missile and Svace Division, Bedford, 
Massachusetts, 


RAYTHEON COMPANY 


MISSILE 


AND SPACE 


DIVISION 




















These giant panels are extruded in U-shape with three 


stiffening ribs, or V-shape with two (top photo) ... 
then flattened to close tolerances (lower photo). 


DOW EXTRUDES 


GIANT 34°-WIDE 


FOR TITAN 


~Dow= 


ALUMINUM 


MILL PRODUCTS 


ALUMINUM PANELS 


THE DOW 


The Martin Company photo 





At Dow’s Madison, Illinois, plant, a huge 13,200-ton 
press extrudes big aluminum panels with integral stiff- 
eners for the Air Force Titan missile. The panels are so 
wide—34 inches—that they must be extruded with a 
“U” or “V” cross-section, then flattened and straightened. 
Panels with three stiffeners get the U-shape; with two 
stiffeners, the V-shape. 

These aluminum 2014 alloy panels are flattened in 
Dow’s contour-correction equipment to close tolerances, 
then straightened in a 1,000-ton stretcher. 

The Dow Metal Products Company’s years of large- 
extrusion experience include production of big parts for 
aircraft and ordnance equipment, as well as for missiles. 
Dow’s Madison plant is in high-volume production of 
many different extruded shapes and sizes, in a wide range 
of aluminum alloys . . . including extrusions with cir- 
cumscribing circle sizes up to 30 inches, and as long 
as 80 feet. For information, write The Dow Metal 
Products Company, Midland, Michigan, Merchandising 
Dept. 1102DF11. 








METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
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from LIBRASCOPE 


x FIRE CONTROL COMPUTERS 
“== for ASROC, SUBROC, POLARIS 


Two decades ago, the U.S. Navy ordered a compact ballistic computer from Librascope. Contracts for 
development of Underwater Fire Control Systems MK 104, 105, 107, and 110 followed. Today, Librascope 
is a logical partner in the Navy’s development and production of fire control systems for ASROC, SUBROC, 
POLARIS and other weapons. Librascope’s experience in building computer control systems for military 
environments is still paying off where it counts—on the front lines of our nation’s defense. A note to 
Librascope outlining your control problems will bring a prompt answer from the country’s most versatile 


manufacturer of computer control systems. 


qz&PpP CENERAL 
Lamneguore erveeron PRECISION 
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GARRETT-U.S. AIR FORCE ‘SPUR’ 


..one answer to America’s future power needs in space 


Eliminates 
giant size 
and weight 
barriers to 
large power 
systems 


Long lead time is essential to the 
development of large nuclear 
space power systems, Present meth- 
ods of power generation would require 
an impractical heat rejection surface 
nearly the size of a football field for a 
power output of one megawatt — power 
which will be needed for critical space 
missions already in the planning stage. 

Garrett’s AiResearch Divisions have 


THE 


324 


The joint U.S. Air Force-AEC Project SPUR is a 
research and development program being conducted 
by an industry team of Garrett, Aerojet-General 
Nucleonics (reactor) and Westinghouse, Lima 
(generator) to provide a power source to produce 
300-1000K W electrical power in space for one year or 
more. Power is obtained by conversion of nuclear 
fission energy to mechanical (shaft) power with a 
potassium vapor turbine. Equipment includes: reac- 
tor, primary and secondary loop pumps, boiler, turbo- 
generator and condenser-radiator. 


now completed the initial SPUR design 
studies and proved the project’s feasi- 
bility to supply continuous accessory 
power and low thrust electrical propul- 
sion in space for long periods of time. 

Cutting projected 1 MW power sys- 
tems to 1/10th the size and 1/5th the 
weight of present power systems under 
development will be possible because 
of SPUR’s capability to operate at 
higher temperatures, thereby sharply 

reducing the required radiator area. 


CORP OH fTION 


Garrett has been working with the 
Air Force and the Atomic Energy 
Commission on SPUR as the prime 
contractor for more than one year and 
has more than five years of experience 
in space nuclear power development. 
Also an industry leader in high speed 
rotating machinery, heat transfer 
equipment, metallurgy and accessory 
power systems, the company is devel- 
oping design solutions for SPUR in 
these critical component system areas. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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The following government agencies have issued ji 
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APPROXIMATELY 20 PERSHING TRANSPORTER ERE‘ 
MISSILE AGENCY, Redstone Aresnal, Alabama 
specifications on this requirement for la 
weight structure design for the pershing 
Cleveland. Design is to aircraft standa:’ 
Interested bidders should contact their 
Cnly thirty days will be allowed for pre 
tion is issued, so a preview of the pri 





1171 ALUMINUM FLOODLIGHTS --- Issued by 
Chicago Corps of Engineers, 226 W. Jacl 
61-AF-l))8-JDB opening May 2, 1961 ---4 





1500 PAIRS ALUMINUM CRUTCHES --=- Issue 
Illinois --= Bid No. M-3-39 opening M: 
wooden arm and hand pieces, adjust. 





570 MOUNTING PLATES FOR SAFETY AND AF 
(TuSE1) WARHHADS --- Issued by ORDNA} 





processing, drilling and wiring. De 
Iowa --- Requests for invitations f* 
1961. Bids will not be mailed to f 


Small Business Only. Ing this yit 
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DEPOT, crane, Indiane --- IF? 16)- 


tooling available. 





104 = 200 GALLON WING TANK ASSEM 


TANK ASSEMPIIFS --- Issued by CON H. G. Mer, 
Force Base, California --- RFP SI M 





10) aircraft --- At least 100,00 
times larger than this figure -- 
McClellan AFB, California, on Ay 
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Information may be submitted by 
Sacramento, Calif. Further dat 
proposal are not available, bu’ 


Suited to 


=] 


TFB-ORD-11-173-01-18B -- opening May fter hig 


4Wards? 


today 
° ay ony 
for Inform you 


a M © 
ation about hoy 
‘ 


anager of S. 


x 


; | 
DEFENSE MARKETING SERVICE Kaiser a, 


‘ 


April 21, 198 








her ; 
e a 
nee 1S available 
~ Is ¢ . 
c °Mpiled 


> In prep 
lecting 
a Profitable 


] help in Pp 


aring de. 
alloys ang 
bid? 


ud in se 


meth. 


‘ technica] 
se ; 
oduction Pha 
“@5€s 


re 
company letter} 


: l@z 
you ¢ ad 


an Start recejy 


iles 


~Defense y 


‘hemical Sale. In 
8, Ine. 


f, 





ORDNANCE 





ij eh ‘ i cata 


= i ii, : 
rs ih dy rl 


‘ih, fs PRIN, ABE 


a 
ati) 
“Uh 


November-December 1961 


RESPONSIBILITY: rea 


Project and Systems Management 
Teams 


CAPAB j LITY: full support 


and integrated packages 


APPLICATION : free world 


major defense and space programs 


The armed forces, government agencies and prime contractors 
responsible for high priority defense and space programs rely 
confidently upon RCA Government Services technical support 
and management teams. These project and systems manage- 
ment groups possess unique experience in providing full tech- 
nical support and integrated management packages including: 


Installation e Operations e Coordination 
Equipment Tests @ Maintenance e Control 
Documentation e Planning @ Implementation 
Logistics e@ Integration @ Training 


Chosen from RCA Government Services’ staff of several 
thousand scientist-engineers, technicians and specialists, these 
project and systems management teams have demonstrated 
effective and efficient capability on the Atlantic Missile Range, 
White Alice, Titan T-5 site, ComLogNet, BMEWS, and many 
other programs. 


For versatile response to project and systems management 
needs on any continent, around the globe, into space .. 
contact a dynamic leader: Government Services, RCA 
Service Company, A Division of Radio Corporation of 
America, Camden 8, N.J. 


The Most Trusted Name in Electronics 


® RADIO CORPORATION OF AMERICA 





Almost all global strategists are enthused about 











systems using Sperry electronic tubes 


arth! 


ELECTRONIC 
TUBE 
DIVISION 


SPERRY RAND CORPORATION 
GAINESVILLE, FLA. 
GREAT NECK, N. Y. 
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In 1959 the Army asked Aeronutronic Division of Ford Motor Company 
to investigate the practicality of air cushion vehicles. 

Today Aeronutronic has advanced designs for two such carriers. Both 
will be able to travel almost anywhere, skimming five feet above the sur- 
face, unhampered by the weather or the extremes of climate. 

Although planned for different payloads and missions, both are highly 
maneuverable, simple to operate and easily and quickly serviced. They 
are intended to be specific answers to the problems posed by the limita- 
tions of conventional transportation. 

The smaller of the two Aeronutronic-designed vehicles will weigh 8,000 
pounds, carry a 2'2 ton payload, cruise at 40 mph. It will have a range 
of 100 miles and a grade capability of 30°. 

The big machine is a high-speed, heavy duty carrier. Weight: a hefty 
44,500 pounds, payload: 22,000 pounds, speed: a fast 80 mph, range: 
300 miles. It, too, will have a grade capability of 30%. 

In spite of this evidence of accomplishment, Aeronutronic’s work in 
the field has just begun. Army Transportation Corps and Navy contracts 

or hi h water are speeding further studies into the potentialities of the new vehicle. The 
§ \CV is destined to play a significant role in future military and civilian 
transportation. 

Further information regarding the air cushion vehicle, as well as other 
exciting projects in work at Newport Beach, may be had by writing to 


\eronutronic. 


AERONUTRONIC 


AERONUTRONIC DIVISION Ford Motor Compa TLY,, DEFENSE PRODUCTS GROUP 


NEWPORT BEACH, CALIFORNIA 
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AIR FORCE MINUTEMAN 
NASA SCOUT 

NAVY POLARIS 
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LIONEL: The Fine Art of Ordnance 


From concept to battle readiness...the hardware of Ordnance is created by Lionel engineers skilled in the 


development of new techniques, materials, and applications. We have designed and delivered countless com- 
ponents, sub-assemblies, assemblies and systems, ranging from warheads and fuzes to electronics and the 
ordnance device shown above.—s—Lionel’s Ordnance experience extends from World War I through the present. 
The Lionel Corporation offers unusually wide capabilities within its organizational structure, each division 
being solidly staffed and well equipped with modern, efficient design, laboratory, and manufacturing facilities. 
In addition to ordnance and electronics, Lionel offers skills in nucleonics, missilry, and communications. With 
its extensive engineering experience, in-house production facilities, and vast capabilities, Lionel is a logical 
organization for the development and delivery of projects, from components through systems. 

We welcome your further inquiry...and suggest that you request a copy of our new capabilities 


brochure, “LIONEL: A New Force.” 


THE LIONEL CORPORATION Dept. 211-BV, Hoffman Place, Hillside, N. J. 
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To solve 
your toughest 
stripping problem 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


Strip any type of paint fast...even epoxies 
»..-- with modern Oakite strippers 


Even your toughest paint-removal problems can 
be solved with Oakite strippers. A dozen alkaline 
and solvent-type removers and additives are avail- 
able to satisfy all needs. In the fastest, most 
economical way, they enable you to get a clean, 
smooth surface for repainting. 

Oakite strippers are available to fit every 
method of application including soak tank... 
brush... steam gun. Look at these typical results: 


* Stripping rejected television cabinets of paint 
and phosphate coating took 25 minutes before 
the proper Oakite material eliminated three 
steps, slashing time to 10 minutes. 


An auto parts maker says that a continuous 
cycle of | minute and 50 seconds “works like a 
charm stripping paint and incidental rust from 
rejects and hooks.” 


Brass plated steel parts were stripped of their 
epoxy finish in a matter of minutes. 


For stripper recommendation, just tell us your 
paint removal problem—the base metal, the paint 
type, number of paint layers, size of items to be 
stripped. Or ask your local Oakite man. Send for 
bulletin. Oakite Products, Inc., 26 Rector Street, 
New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 
a8 


ears’ leadership in industrial cleaning 
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CHOOSE BENDIX C-V UNIVERSAL JOINTS FOR 
LARGE-ANGLE, HIGH-TORQUE APPLICATIONS 


The Bendix® Constant Velocity Universal Joint shafts unburdened by slip joints. Compact, 
transmits angular movement at uniform velocity spherical shape reduces space requirement. 
... at all shaft speeds, angles, torque loads. Send for free, detailed brochure: Bendix Auto- 
Types available to allow end motion; leave motive Products Division, South Bend, Indiana. 





Bendix Automotive Products 














SILENCE THE "ECHO ' IN 
SATELLITE COMMUNICATIONS! 


November-December 1961 


Every day our scientists and engineers strive to solve 
the critical problems of turning space vehicles into 
useful tools for communications. 

Recently, they designed and produced an electronic 
device which does solve one of these problems—the 
echo. Without an echo suppressor, voice communica- 
tions via satellites would be unintelligible. The new 
device completely silences echoes while one person 
talks and, just as important, reduces to unnoticeable 
levels the echoes when two people converse. As a result, 
one of the biggest obstacles to using satellites for global 
conversations is now removed. 

The echo suppressor—when combined with ultra-reli- 
able solid state receivers and transmitters plus the 
antenna systems for space communications already 
developed by GT&E scientists—makes entirely feasible 
a high-altitude active repeater satellite system that 
would operate in synchronous orbit with the earth’s 
rotation. With such a system, only three satellites will 
be needed to provide world-wide communications! 
By working in such advanced areas as satellite com- 
munications, the scientists and engineers of the General 
Telephone & Electronics corporate family contribute to 
the nation’s progress. The vast communications and 
electronics capabilities of GT&E, directed through 
Sylvania Electronic Systems, can research, design, pro- 
duce, install and service complete systems. These 
include the entire range from detection and tracking, 
electronic warfare, intelligence and reconnaissance 
through communications, data processing and display. 
That is why we say—the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, a Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Mass. 


GENERAL TELEPHONE 
‘HECTHOMGS 


Total Communications from a single source through 
SYLVANIA ELECTRONIC SYSTEMS 


Including: Automatic Electric « Electronic Secretary 
Industries « General Telephone & Electronics International 
General Telephone & Electronics Laboratories « Leich 
Electric « Lenkurt Electric « Sylvania Electric Products 
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Thg CONTINENTAL 217 


Behind Continental's new 217 
series of turboshaft and turbo- 
prop engines for business and 
utility aircraft is a truly impressive 
record of military service. For the 
217 has evolved directly from the 
highly successful J69, power plant 
of the Cessna T-37 Trainer and 
the Q-2C Target Missile, which 
has withstood 40,000 test stand 
hours, and more than a million 
hours in flight. 


Ww 


Model 217-5A has 6000-rpm output 
shaft, Model 217-6A has 2100-rpm 
flanged propeller shaft drive. Both 
versions combine high perform- 
ance and operating economy with 
long life, low weight, LOW IN- 
STALLED COST. 





FOR DETAILED 





INFORMATION, 


PERFORMANCE 
500 SHP, with high economy (0.67 SFC). 


RELIABILITY 


Simple, rugged design . . . Foreign-ob- 
ject-tolerant all-steel rotating system... 
Anti-icing inlet . . . Fail-safe dual ele- 
ment fuel pump . . . Trouble-free fuel 
distribution system . . . Emergency fuel 
circuit with manual controls. 


INSTALLATION 
ADVANTAGES 


Compactness (19-in. overall diam., 42-in. 
overall length) . . . Straight-out rear ex- 
haust—no obstructions or turns . . . 
Front power output on engine center 
line... Front reduction gear surrounded 
by cool air . . . High accessibility—all 
accessories mounted around waist... 
Optional mounting: single plane, two- 
plane, or cantilever... Low weight (245 


Ibs.). oe 


ADDRESS: 


CONTINENTAL AVIATION AND ENGINEERING CORPORATION 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEDA, CALIFORNIA 
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Atomic Space Battery 

The world’s first “atomic battery” to be 
used in a space satellite was operating 
successfully after many weeks of orbiting 
the earth. The experimental nuclear de- 
vice generated electricity for two of the 
four navigational transmitters of the Tran- 
sit IV-A satellite launched June 29th at 
Cape Canaveral in a flight test. The satel- 
lite circled the earth every 94 minutes in 
a near-polar orbit. 

The device, a tiny, lightweight thermo- 
electric generator fueled with plutonium 
238, generates 2.7 watts of electrical 
power. The generator was developed for 
the Atomic Energy Commission by the 
Nuclear Division of the Martin Company, 
Baltimore, Md. It is approximately 5 
inches in diameter and 5% inches high— 
about the size and shape of a grapefruit— 
and weighs 4.6 pounds. The fuel core was 
loaded by the Commission’s Mound Lab- 
oratory, Miamisburg, Ohio. 

The plutonium 238 fuel is contained in 
a rugged capsule in the center of the 
sphere. Because the plutonium has a “half 
life” of about 90 years, the generator is 
capable of powering a space transmitter 
for decades. In the generator, the spon- 
taneous decay of the plutonium 238 gen- 
erates heat in itself and is transferred to 
the containment block surrounding it. 
Thermocouples convert this heat directly 
into useful electrical energy. The gener- 
ator has no moving parts. 


High Flux Reactor 

A high-flux isotope reactor (HFIR) is 
being constructed for the Atomic Energy 
Commission at Oak Ridge, Tenn., follow- 
ing the award of a contract to the H. K. 
Ferguson Company of Cleveland. The 
HFIR is a high-performance device which 
may help reveal nature’s basic secrets 
through research into the heaviest ele- 
ments. 

The reactor will generate 100,000 ther- 
mal kilowatts and will have a greater 
neutron flux than any other reactor in the 
Nation. 

The HFIR is being built primarily for 
the production of radioisotopes, particu- 
larly those of the man-made elements 
heavier than plutonium. These isotopes 
will then be used in basic research into 
nuclear structure and spontaneous fission, 
decay processes, chemical and biological 
properties of matter, and heavy-element 
behavior. Among other things, scientists 
hope to gather information which will 
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PRODUCTS OF THE PIONEER 
IN MILITARY ELECTRONICS... 


As a department of Fairchild’s Defense Products Division, Du Mont Military Electronics pro- 
vides acknowledged leadership in data acquisition, transmission and display, and support systems. 
These Du Mont talents have developed high resolution electronic imaging systems operating in 
the visual and near infrared portion of the spectrum, and from daylight illumination levels to 
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and 


space reconnaissance are typical applications. Millimeter wave radar for navigation, detection, 
tracking and ranging of surface and air targets is a specialized area of outstanding achievement. 
Rapid go-no-go electronic test equipment also has been designed and produced for operational 


check-out of missile, drone and aircraft systems. 
Whatever the environment or the requirement—the 
Du Mont Department offers over 25 years of experi- 
ence as the pioneer in military electronics. For in- 
formation or specifications, write the Marketing 
Manager, Du Mont Military Electronics Depart- 
ment, Defense Products Division, 750 Bloomfield 
Avenue, Clifton, New Jersey. 


mf IR CHILD 


DEFENSE PRODUCTS DIVISION 


Engineers and Scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 
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bs This mark tells you a product is made of modern, dependable Steel. 


i 


What would you call pressure bottles 
shaped like this? You’d call them hot dogs? That’s the 


name we picked out for the new curved pressure bottles 


we make at National Tube. Some of our engineers don’t 
agree with the name—it doesn’t suggest how strong 
these bottles really are. They are so strong they can 
withstand pressures as high as 20,000 psi. All USS 
National Seamless Steel Bottles, curved or straight, are 
pierced from solid, white-hot billets of high quality 
steel—carbon, alloy or stainless. The walls, up to 3 
inches thick, contain these extreme pressures at tem- 
peratures ranging from minus 320F. to 1,000F. We 
can curve these bottles to fit almost anywhere. The 
Navy’s new missile carrying submarines use USS 
National Shaped Pressure Bottles to eliminate wasted 
space. If you’re interested in a perfect container for 
storing, transporting or handling high pressure liquids 
or gases, write for Bulletin 25. National Tube Division, 
United States Steel, 525 William Penn Place, Pittsburgh 


30, Pa. USS and National are registered trademarks. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, 
Pacific Coast Distributors 


United States Stee! Export Company, New York 
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help explain such natural phenomena as the formation of star 
systems and the action of supernovae. 

The reactor will be fueled with uranium highly enriched in 
U 235. It will be light-water-cooled, and will have a maximum 
thermal flux in the target region of about 5.5 quadrillion neutrons 
per square centimeter per second. 


New Training Aids 

The Atomic Energy Commission has made available the first 
of a series of engineering drawings related to training in radio- 
isotope engineering for colleges and universities. Twelve proto- 
type instruments have been developed to demonstrate a variety 
of principles and uses of radioisotopes and radiation, 

Working models of these instruments may be built from the 
drawings for laboratory use. These demonstrate such things as 
spectrometry, leak detection, 


low-level counting, 


tracer studies, and other useful research and industrial radiation 


gamma-ray 


techniques. 

The project is part of a continuing educational program in 
isotope technology conducted by the Office of Isotopes Develop- 
ment. The objectives of these training systems are to increase 
training value, decrease cost of construction, and optimize gen- 
eral usefulness in the training laboratory. 

These training systems have greater student access and flexi- 
bility for demonstration purposes than the corresponding com- 
stringent specifications, cost, and 


mercial counterpart whose 


size limit their availability and usefulness in the classroom. 


Changes in Cost Principles 

The Atomic Energy Commission has approved changes in its 
policies governing the reimbursement of Commission contractors 
to allow costs of preparing bids and proposals and incentive com- 
pensation. 

The costs of preparing bids or proposals (successful or un- 
successful), properly chargeable to the division, plant, or other 
unit at which contract work is being performed, will be allow- 
able if the subject matter is applicable to the AEC program. 
Such charges must not exceed one per cent of direct material and 
labor cost for the contract work. 

Incentive compensation will be allowable, provided total com- 
pensation paid to any individual is reasonable for the service 
rendered and does not exceed costs allowed by the Internal 
Revenue Service for tax purposes. 

Compensation for personal services must be commensurate 
with that paid under the contractor’s established policy and 
must conform generally with compensation paid by other firms 
of the same size in the same industry. The AEC contracting of- 
ficer is to make a precontract determination that the prior prac- 
tice of the company has produced reasonable compensation to 
individual employees. 


Spent Fuel Shipment 

The Atomic Energy Commission has proposed procedures and 
criteria to be followed by AEC licensees to safeguard against 
accidental criticality, radiation exposure to individuals, and the 
release of fission products during the shipment of spent fuel ele- 
ments from reactors. 

The criteria and procedures apply to solid irradiated fuel ele- 
ments containing 2,000 or more curies of radioactivity in a single 
shipping container. Smaller shipments will be made as regular 
radioactive material shipments under existing Federal regula- 
tions. 

The increasing number of both domestic and foreign reactors 
and the fact that a number of licensed reactors soon will be ready 
for refueling have created a need for a regulation which pro- 
vides cask manufacturers, reactor licensees, and other persons 
interested in the transportation of irradiated fuel elements with 
criteria for shipment of spent fuel elements which will be ac- 
ceptable from a radiological and nuclear safety standpoint. 
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right to left: 
George Otis II, Astro-Science Chairman 
Peter H. Stanton, Astro-Science President 


Alan F. Thompson, American Astro-Systems President 


A CORPORATION ON THE GO 


American Astro-Systems, Inc.* joins the fast-growing Astro-Science Corporation 

Sl family, increasing sales by $8 million and facilities by another 180,000 sq. ft. The 

new division adds to Astro-Science a unique capability in military mobile ground support 

equipment, having successfully delivered over $50 million in high-pressure refrigeration, 
mechanical positioning, electronic and electrical power equipment. 

Other Astro-Science Divisions: American Concertone, Inc.—pioneer producer of 
magnetic tape recorders for the military, industry and home./American Avionics Inc.— 
manufacturer of military electronic equipment. 

*formerly the Ground Support Division of American Electronics, Inc. 


CEASTRO-SCIENCE CORPORATION 


9449 WEST JEFFERSON BOULEVARD © CULVER CITY, CALIFORNIA 








THEY ALL HAVE GENERAL 


©@ B-52 STRATEGIC BOMBER —Inertial system for heading and vertical reference and for accurate 
release of Hound Dog and Skybolt missiles; Doppler navigation system—all by General Precision. 


@ F-104) SUPERSONIC FIGHTER —Ajli-attitude reference system by General Precision. 

© F-106A SUPERSONIC FIGHTER —Flight simulator and stable coordinate reference system by General Precision. 
@® B-58 SUPERSONIC BOMBER —Fiight simulator by General Precision. 

© F8U-2N SUPERSONIC DAY FIGHTER —Flight simulator by General Precision. 

© A3J-1 NAVY ATTACK BOMBER —Weapons system simulator—including flight, radar and ground 


mapping simulation- by General Precision. 
@ KC-135 JET TANKER—Doppler system and directional gyro compass system by General Precision. 


@® F-100 SUPERSONIC FIGHTER —Doppier system—navigation computer and directional gyro compass system by General Precision. 
© RF-101 SUPERSONIC RECONNAISSANCE FIGHTER—Doppler system and roll-stabilized 


directional gyro compass system by General Precision. 


RB-47 RECONNAISSANCE BOMBER —Doppler system, directional compass system and true-heading 


computer system-including flight simulator - by General Precision. 


@ B-70 HYPERSONIC STRATEGIC BOMBER —Uitra-high accuracy General Precision Doppler equipment for the bomb-nav system. 
@® RC-121D EARLY WARNING RADAR AIRCRAFT —Doppler sensor, Doppler-inertial combiner/position keeper, 


central gyro reference system and directional compass system by General Precision. 


@ A3D-2 NAVY ATTACK BOMBER—Bombing-Navigation computer by General Precision. 
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PRECISION IN COMMON 


Manned aircraft of the aerospace age share 
a common reliance on General Precision’s 
electronic and electromechanical systems 
in the performance of complex missions. 
Nearly all advanced aircraft flown by our 
armed forces incorporate General Precision 
navigation and heading reference equip- 
ment. In addition, the fliers that man the 
aircraft have been largely trained on 
General Precision flight simulators. 


The four divisions of General Precision, 
Inc., are consolidated for the systems man- 
agement of major new weapons and space 
projects. As a result, a manned-aircraft 
systems program can draw upon more than 
16,000 General Precision employees 
(including 4,500 scientists, engineers and 
technicians) and well over 2% million 


square feet of combined plant space. 


This combination of talents and facilities, 


backed by the corporate financial resources 
of General Precision, Inc., makes it pos- 
sible to develop, produce and manage any 
advanced system for manned aircraft. 


TODAY'S DEMONSTRATED 
ACHIEVEMENTS SHAPE TOMORROW 


KE ARFOTT 


GENERAL PRECISION, INC. UBRASCOM 


PRINCIPAL OPERATING SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION LINK 
Tarrytown, N.Y. 
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IN ELECTRICAL CONNECTORS, TOO 2 


Craftsmanship produces enduring quality 


For over three centuries, the Stradivarius has provided unmatched violin qual- 
ity, reflecting the integrity of its maker. Similarly, companies today achieve 
their goals—or fall short—through varying degrees of quality and integrity. 


Bendix® Electrical Connectors, made by the Scintilla Division, are recognized 
by their users as products of the highest quality—with no premium in cost. 
If connector quality interests you, write us at Sidney, N. Y. 


Scintilla Division rae i” 


Canadion Affiliate: Aviation Electric, Ltd., 200 Lavrentien Bivd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N.Y. 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense. 


OFFICERS 


President 


J. E. Trainer, Firestone Tire & Rubber Company, Akron, Ohio 


Vice-Presidents 


Harvey C. Knowles, Cincinnati, Ohio 
Albert G. Noble, Vitro Corporation of America, Washington, D. C. 
Leslie R. Groves, Darien, Conn. 
Henry N. Marsh, Wilmington, Del. 


Regional Vice-Presidents 


Carl F. Carlstrom, Carlstrom Pressed Metal Company, West- 
boro, Mass. 
C. L. Eksergian, Heintz Division, Kelsey-Hayes Company, 
Philadelphia, Pa. 
Chris P. Fox, State National Bank of El Paso, El Paso, Tex. 
C. C. Gabrielson—Haskins & Sells, Los Angeles, Calif. 
F. Donald Hart, Temco, Inc., Nashville, Tenn. 
Ernest G. Jones, Skagit Steel & Iron Works, Sedro Woolley, 
Wash. 
Stewart L. Magee, United States Steel Corporation, Wash- 
ington, D. C. 
J. Kirby McDonough, Murray Co. of Texas, Dallas, Tex. 


Treasurer 
James D. McIntyre, Montgomery, Ala. 


Counsel 


John Ross Delafield—Delafield, Hope, Rich, Linker and 
Blanc, New York, N. Y. 


Assistant Counsel 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 


John M. Olin, Olin Mathieson Chemical Corporation, East 
Alton, IIl. 

John J. O’Neil, Cornell Aeronautical Laboratory, Inc., Buf- 
falo, N. Y. 

William J. Rushton, Protective Life Insurance Company, 
Birmingham, Ala. 

John Slezak, Kable Printing Company, Mount Morris, III. 

John M. Stark, John M. Stark Associates, San Francisco, 
Calif. 

Herbert R. White, Eclipse Counterbore Company, Detroit, 
Mich. 


General Chairman, Divisions and Sections 


Everett L. Baugh, Cadillac Motor Car Division, GMC, 
Cleveland Ordnance Plant, Cleveland, Ohio 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 


Florence G. Ferriter, Washington, D. C, 


DIRECTORS 


Robert L. Biggers, Detroit, Mich. 

Levin H, Campbell, Jr., Annapolis, Md. 

Benjamin W. Chidlaw, Thompson Ramo Wooldridge Inc., 
Cleveland, Ohio 

W. W. Coleman, Garrison, N. Y. 

Paul L. Davies, FMC Corporation, San Jose, Calif. 

Irving A. Duffy, Ford Motor Company, Dearborn, Mich. 

William K. Fitch, Pittsburgh, Pa. 

Herbert A. Gidney, Fort Lauderdale, Fla. 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 

Leslie R. Groves, Darien, Conn. 

Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 

Stanley C. Hope, Soundscriber Corporation, North Haven, 
Conn. 
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George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Dan A. Kimball, Aerojet-General Corporation, Azusa, Calif. 

Harvey C. Knowles, Cincinnati, Ohio 

Henry T. Luria, Luria Engineering Co., New York, N. Y. 

Henry N. Marsh, Wilmington, Del. 

Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

R. L. Maxwell, Expansion Services, Inc., Washington, D. C. 

Louis Polk, Sheffield Corporation, Dayton, Ohio, and Bendix 
Corporation, Detroit, Mich. 

Edwin W. Rawlings, General Mills, Inc., Minneapolis, Minn. 

S. E. Skinner, General Motors Corporation, Detroit, Mich 

J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio. 

Lysle A. Wood, Aero-Space Division, Boeing Company, 
Seattle, Wash. 
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GENERAL OF THE ARMY DOUGLAS MacARTHUR 


Commander in Chief, Southwest Pacific, World War Il 





No Substitute for Victory 


After twenty years, the words of General MacArthur still ring true 


NCE in a century an American 
soldier comes to the fore to dom- 
inate the American military 
scene for many years. In the first half 

of the nineteenth century, Lieut. Gen. 

Winfield Scott was the colossus be- 
tween the War of 1812 and the first 
year of the Civil War, when he re- 
tired at the age of 75. 

In the twentieth century, General of 

MacArthur has 


stood large on the military horizon 


the Army Douglas 
from the time of his brilliant achieve- 
ments in World War I until his with- 
drawal from active service in 1951 at 
the age of 71. 

In July 1961 General MacArthur re- 
turned again to the Philippine Islands 
which were so prominent in his dis- 
tinguished career. Leaving retirement 
there in 1941, it was in the Pacific 
area that he attained the summit of his 
military fame. 

An unsurpassed strategist and phi- 
losopher, General MacArthur has no 
rival in the eloquence with which he 
expresses his ideas and his convictions. 
During this period of the twentieth an- 
niversary of our entry into World War 
II, it is indeed appropriate to quote the 
following excerpts from his addresses 
delivered during this recent visit to the 
Republic of the Philippines. 


669 T [the birth of the Republic of the 
Philippines] was the final act in a 
drama, initiated by the American Revo- 
lution, which had brought to the world 
stage the political philosophy that a 
people should have of right the oppor- 
tunity for independence and freedom 
from outside rule. 
“Tt was the redemption of my coun- 
try’s pledge and constant reaffirmation 
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Twenty years ago this Decem- 
ber when the United States en- 
tered World War II, General of 
the Army Douglas MacArthur 
had already achieved interna- 
tional military preeminence. To- 
day this self-defined “old sol- 
dier” holds a unique stature in 
military affairs among the na- 
tions of the world despite his 
retirement from the public eye 
to the relative obscurity of in- 
dustry. 

General MacArthur has been 
awarded the Medal of Honor 
and no less than twenty-one 
other American awards, includ- 
ing the Purple Heart with Oak 
Leaf Cluster. Fifteen honorary 
degrees have been conferred by 
universities from Vermont to 
Australia and Korea. Seventeen 
other nations have paid him 
tribute by their decorations. 

It is most improbable that any- 
one other than General Mac- 
Arthur has received the thanks 
of the United States House of 
Representatives, the United 
States Senate, the Philippine 
Congress, and the Australian 
Government. 

General MacArthur has been 
outstanding from his West Point 
days when he graduated first in 
the class of 1903 and was the 
Cadet first captain. A division 
commander in World War I 
when 38 years old, he was ap- 
pointed superintendent of the 
U. S. Military Academy a year 
later. The Army’s Chief of Staff 
from 1930 to 1935, General Mac- 
Arthur became a field marshal 
in the Philippine Army in 1936. 
Retiring in 1937, he returned to 
active duty in 1941 to lead the 
Allied Forces in the Western 
Pacific through World War II 
and the Korean war. 

The star of General of the 
Army MacArthur still shines 
brightly. During his visit to the 
Philippines this summer, he was 
accorded an unprecedented re- 
ception wherever he went. The 
accompanying quotations have 
been excerpted from addresses 
given during this visit. 











that, after a period of reasonable prepa 
ration, the political bonds which united 
us would voluntarily be severed. It 


brought into sharp focus with dramatic 


clarity the irreconcilable difference be- 


tween the totalitarian system which 
seeks mastery over others and the free 
system which seeks equality. .. . 
“Through all this welter of change 
and development [of modern technol 
ogy] it is my hope and prayer that this 
land will continue to be a rallying point 
to build courage when courage seems 
to fail, to restore faith when there seems 
to be little cause for faith, to create hope 
when hope becomes forlorn” (from ad- 
dress on the Luneta, Manila, July 4, 


1961 ). 


oe ITHIN the span of my own life 

I have witnessed much of this 
evolution [of war]. At the turn of the 
century, when I joined the Army, the 
target was one enemy casualty at the 
end of a rifle, a pistol, a bayonet, a 
sword. Then came the machine gun 
designed to kill by the dozen. After 
that, the heavy artillery raining death 
upon the Then the aerial 


bomb to strike by the thousands—fol 


hundreds. 


lowed by the atom explosion to reach 
the hundreds of thousands. 

“Now, electronics and other processes 
of science have raised the destructive 
potential to encompass millions. And 
with restless hands we work feverishly 
in dark laboratories to find the means 
to destroy all at one blow. 

“But this very triumph of scientific 
annihilation—this very success of in 
vention—has destroyed the possibility ot 
war being a medium for the practical 
settlement of international differences. 
The enormous destruction to both sides 
of closely matched opponents makes it 
impossible for even the winner to trans- 
late it into anything but his own dis 


aster. ... 





“Global war has become a Franken- 
stein to destroy both sides. No longer 
is it a weapon of adventure—the short 
cut to international power. If you lose, 
you are annihilated. If you win, you 
stand only to lose. No longer does it 
possess even the chance of the winner 
of a duel—it contains now only the 
germs of double suicide. 

“Time was when victory in war rep- 
resented economic wealth, accelerated 
prosperity, a place in the international 
sun. It was the final weapon of state- 
craft, the apotheosis of political diplo- 


macy. 


6¢J TS application, however, was regu- 
lated, controlled, and limited by 
the basic principle that a great nation 
which enters upon war and does not see 
it through to victory must ultimately 
suffer all the consequences of defeat. 

“That is what happened to us in Ko- 
rea. With victory within our grasp, and 
without the use of the atom bomb 
which we needed no more then than 
against Japan, we failed to see it 
through. Had we done so we would 
have destroyed Red China’s capability 
of waging modern war for generations 
to come. 

“Our failure to win that war was a 
major disaster for the free world. Its 
fatal consequences are now increasingly 
being felt in the military rise of Red 
China into a mighty colossus which 
threatens all of Asia and bids fair to 
emerge as the balance of military power 
in the world. This would jeopardize 
freedom on all continents. .. . 

“The great question is—can global 
war now be outlawed from the world? 
If so, it would mark the greatest ad- 
vance in civilization since the Sermon 
on the Mount. It 
stroke the darkest shadow which has 
engulfed mankind from the beginning. 


would lift at one 


It would not only remove fear and bring 
security, it would not only create new 
moral and spiritual values, but it would 
produce an economic wave of prosperity 
that would raise the world’s standard 
of living beyond anything ever dreamed 
of by man... 

“You will say at once that, although 
the abolition of war has been the dream 
of man for centuries, every proposition 


to that end has been promptly discarded 
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as impossible and fantastic. But that 
was before the science of the past decade 
made mass destruction a reality. The 
argument then was along spiritual and 
moral lines, and lost. 

“But now the tremendous evolution of 
nuclear and other potentials of destruc- 
tion has suddenly taken the problem 
away from its primary consideration as 
a moral and spiritual question and 
brought it abreast of scientific realism. 
It is no longer an ethical equation to be 
pondered solely by learned philosophers 
and ecclesiastics but a hard-core one for 
the decision of the masses whose sur- 
vival is the issue. 

“This is as true of the Soviet side 
of the world as of the free side—as 
true behind the Iron Curtain as in 
front of it.... 

“It may take another cataclysm of 
destruction to prove the bald truth that 
the further evolution of civilization can- 
not take place until global war is abol- 
ished. But this is the one issue upon 
which both sides can agree, for it is the 
one issue upon which both sides will 
profit equally. It is the 
one issue in which the 
interests of both are com- 
pletely parallel. It is the 
one issue which, if set- 
tled, may well settle all 
others. .. . 

“Many will tell you with mockery 
and ridicule that the abolition of war 
can be only a dream—that it is but the 
vague imagining of a visionary. But we 
must go on or we will go under. And 
the great criticism that can be made is 
that the world lacks a plan that will 
enable us to go on. 

“We are in a new era. The old meth- 
ods and solutions no longer suffice. We 
must have new thoughts, new ideas, new 
concepts. We must break out of the 
straitjacket of the past. 

“We must have sufficient imagination 
and courage to translate the universal 
wish for peace—which is rapidly becom- 
ing a universal necessity—into actuality. 
And until then, at whatever cost or sac- 
rifice, we must be fully prepared—lest 
we perish... . 

“In the Far East the focal center of 
hostile pressures now lies in Southeast 
Asia where it is possible that the alliance 
of which you are a member may inter- 


vene, directly or indirectly, in order to 
shore up local defenses. I would not pre- 
sume even to suggest what course, mili- 
tary or otherwise, this alliance should 
take. But I would unhesitatingly observe 
that, with the lessons of Korea in the so 
recent past, no nation or no alliance of 
nations should be so reckless as to com- 
mit troops to fight on the mainland of 
Asia without considering the potentiality 
of the reaction of the enemy supported 
by his Communistic allies; and, above 
all, without being prepared with both 
the will and the means to destroy the 
centers and lines of supply of vastly 
larger ground forces enjoying marked 
logistical advantages. 

“Nor should defeatist military doc- 
trines be permitted, as was done in 
Korea, under the rhetorical disguise of 
such misleading phrases as ‘passive of- 
fense,’ ‘aggressive defense,’ ‘privileged 
sanctuary, ‘police action.’ Such non- 
sense has no place in the lexicon or 
conduct of war. 

“For war by its very nature necessi- 
tates the bringing of maximum violence 
to bear upon the enemy. There can be 
no halfway measures, no soft blows, no 
enemy sanctuaries. The only limitation 
is the degree of violence essential to in- 
sure success. For in war, as is attested 
by the history of the world, there is 
no substitute for victory. 

“Military defense must have as its 
natural corollary a strong and viable 
economy ...” (address to Joint Session 
of Senate and House of Representatives, 
Republic of the Philippines, July 5, 
1961). 


66" PXHIS [Far East] section of the 

earth embraces not only half its 
geographical area but more than half of 
its population and probably much more 
than half of its remaining natural re- 
sources. More and more it is destined to 
become a decisive factor in the balance 
of international intercourse. More and 
more does the metacenter of world in- 
terest gravitate westward. Its future, and 
its reaction with reference to the future 
of others, will be a dominant issue dur- 
ing the coming centuries. Never forget 
that the greatest bulwark of national 
freedom is rugged individual thought 
and action” (address to civic organiza- 
tions, July 11, 1961). 
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Revolution and War 


7 
® 


While the Soviet Union 1s moving toward a freer social order and 


Western nations toward greater state control, Red China’s growing 


power and population may hold the key to future military strategy 


NTIL the mid-eighteenth cen- 

tury, in the sweat of his brow 

man had eaten of his bread and 
had spun his civilization out of his 
labor power. Then came the steam en- 
gine, and it placed at his beck and call 
a mechanical slave that could free him 
from the curse of Eden by progres- 
sively making human labor less and 
Thus born the 


World Revolution in which we live. 


less mecessary. was 

A hundred years later, appalled by 
the labor conditions of his day, instead 
of seeking in mechanical power man’s 
economic messiah, Marx sought him in 
human labor power, and set out to 
conjure him forth by transforming the 
toilers into a political instrument where- 
with to overturn the existing social 
order. 
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Maj. Gen. J. F. C. Fuller 





General Fuller, well-known 
British soldier-author, is an 
outstanding military analyst 
and historian. His most re- 
cent publication was the third 
and final volume of his de- 
finitive work, “Military His- 
tory of the Western World.” 





While the goal of mechanical labor 
power was positive—the evolution of a 
new industrial civilization—the goal of 
Marx was negative—the destruction of 
the existing civilization. Thus was the 
World Revolution distracted. 

Lenin accepted Marx’s messianic con 
cept of the class struggle, and gave it 
worldwide significance by affirming: 

“We are living not merely in a state, 


but in a system of states, and the exist 


ence of the Soviet Republic side by side 
with imperialist states for a long time 
is unthinkable. One or other must tri- 
umph in the end. And before that end 
comes, a series of frightful collisions be- 
tween the Soviet Republic and the 
bourgeois states will be inevitable.” 

Thus war—which is an anachronism 
in an evolving worldwide industrial 
civilization—was to be the arbiter, and 
Stalin, who accepted Marxism in the 
letter and in spirit, abandoned it for 
autocracy and set out forcibly to indus 
trialize Russia in preparation for Arm 
ageddon. 

So things stood until 1945, when out 
of man’s inventive mind came the 
atomic bomb, which placed warfare 
in cold storage by making it so mu- 


tually destructive that victor and van- 
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ay... 
AD SS. 


quished became synonymous terms. 
Thus war, the ultimate instrument of 
policy, passed from a positive into a 
negative mood, and nuclear weapons 
became known as deterrents—that is, 
their aim was to prevent the outbreak 
This 


Lenin’s 


of war and not to 
knocked the 


affirmation. 


wage it. 


bottom out of 


7 HRUSHCHEV was one of the first 


to relate this radical military 
change to World Revolution. Being a 
dogmatic Marxist he did not fear that 
nuclear war would annul the final con- 
because 


summation of Communism, 


with Marx he held that no technical 
discovery could abrogate the laws of 
history. 

This is confirmed when, at the height 
of the Soviet “peace offensive” in 1955, 
he declared: “If anyone thinks that we 
shall forget about Marx, Engels, and 
Lenin, he is mistaken. This will hap- 
pen when shrimps learn to whistle.” 

What he feared was that a nuclear 
war would delay the Communist vic- 
tory; therefore he decided on a change 
in tactics: to reduce the capitalist fort- 
ress by investment and sap instead of 
by assault—that is, starve its garrison 
into surrender by economic attack. 

This change in tactics dominated the 
principal speakers at the Twentieth 
Party Congress which assembled in 
February 1956. They agreed that, while 
the economy of the Soviet Union and 
its satellites was progressively advanc- 
ing, the economy of the capitalist coun- 
tries was not keeping step with it; 
therefore it was no longer necessary to 
rely upon war as the positive instru- 
ment of policy. As Khrushchev himself 
said: 

“Armed interference was unneces- 
sary, since the certainty of the victory 
of Communism was based on the con- 
viction that the socialist mode of pro- 
duction possesses decisive advantages 
over the capitalist.” 

And Mikoyan pointed out that, since 
there could be no victory in a future 
war, war could no longer benefit the 
Soviet Union and that “the interests of 
successful Communist construction and 
the struggle to raise the standard of 
living were in direct contradiction with 


the policy of the arms drive and of ex- 
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“Khrushchev. . . . being a 
dogmatic Marxist, did not fear 
that nuclear war would annul 
the final consummation of 
Communism, because with 
Marx he held that no techni- 
cal discovery could abrogate 
the laws of history. This is 
confirmed when, at the height 
of the Soviet ‘peace offensive’ 
in 1955, he declared: ‘If any- 
one thinks that we shall for- 
get about Marx, Engels, and 
Lenin, he is mistaken. This 
will happen when shrimps 


learn to whistle.” 





pending human and material forces for 


war purposes,” 

Thus 
officially adopted as the principle un- 
derlying Soviet foreign relations. It 
fitted both the internal needs of the 
U.S.S.R. and the long-term require- 
ments of the struggle against capitalism. 

Based on this policy, in November 
1958, Khrushchev drafted a Seven Year 
Plan for the Soviet economy in the 


“peaceful coexistence” was 


years 1959-1965. He called it “a de- 
cisive step toward implementing the 
task of the U.S.S.R. to catch up with 
and overtake in the historically shortest 
period of time and the most highly de 
veloped capitalist countries in per caput 
output of goods.” 

In January 1959 it was adopted by 
the Twenty-first Party Congress and in 
November 
eighty-one Communist parties in con 


1960 was confirmed by 
ference at Moscow. 

This was a declaration of war, a war 
in which the economic offensive was to 

be the positive instru 

ment of Soviet policy, 

and under cover of the 

terror induced by the 

threat of all-out nuclear 

war (the negative in- 
strument) armies were to give way to 
factories, weapons to goods, and mar- 
kets were to become the battlefields of 
the future. 

Since 1939 the industrialization of 
the U.S.S.R. has proceeded by leaps and 
bounds. In recent years its productivity 
has advanced at a rate roughly twice 
that of the United States, and in 1959 
it was estimated to have reached 45 
per cent of it. To a large extent this 


has been due to the same cause which 
led to the rapid increase in productivity 
in Great Britain during the early years 
of the Industrial Revolution; namely, 
to the plowing back of profits into the 
capital equipment industries instead of 
sharing them with the workers. 

But while in Great Britain the pov- 
erty of the workers was an incidental 
concomitant of the competition between 
the factory owners, in the Soviet Union 
it is planned and may be described as 
“organized poverty.” Therefore con- 
sumer goods are restricted; but, as we 
shall see later, this planned poverty, 
which in its incidental form was the 
growing pains of the early capitalist- 
industrial scramble, is not likely to last 
indefinitely—growing pains never do. 

At present, in spite of the rapid 
growth of Soviet productivity, the su- 
periority of the Soviet bloc of nations 
over the capitalist powers rests in its 
which is 


The Presidium constitutes its Chiefs of 


organization, paramilitary. 
Staff, the Party its corps of officers, and 


its industrial and other workers its 


economic soldiers. 


AS 


can rely on its orders being implicitly 
obeyed by the second. This is the key 


in an army, the first can plan 


without consulting the third and 


difference between the Soviet and the 
capitalist economic systems. 

As in actual war, the economic of- 
fensive demands the concentration of 
the means of attack—that is, the inte- 
gration of the economies of the Soviet 
bloc. This subject also figured promi- 
nently in the program of the Twentieth 
Party Congress, and it was outlined as 
follows by Khrushchev: 

“Close economic cooperation gives 
exceptional opportunities for the best 
possible utilization of productive and 
raw-material resources and successfully 
combines the interests of each country 
with those of the socialist camp as a 
whole . . . Today it is no longer neces- 
sary for each socialist country to de- 
velop all branches of heavy industry, as 
had to be done by the Soviet Union... 
Now, when there is a powerful com- 
munity of socialist countries . . . each 
European people’s democracy can spe- 
cialize in developing those industries 
and producing those goods for which 
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it has the most favorable natural and 
economic conditions. 

“This at the same time creates the 
necessary prerequisites for releasing con- 
siderable resources to develop agricul- 
ture and the light industries and on 
this basis to satisfy more and more 
fully the material and cultural require- 
ments of the peoples.” 


HIS means that the economies of 
the satellite countries are to be or- 
ganized so as not to overlap the econ- 
omy of the Soviet Union, and that they 
are progressively to be converted into 
departments of one gigantic workshop. 
Because virtually no tariffs are allowed, 
the whole is aimed to constitute a com- 
mon powerhouse as well as a common 
market, and all production not ab- 
sorbed by the latter will become “am- 
munition” wherewith to bombard the 
capitalist nations. 
Should China be in this 
economic bloc, in his “The Great Con- 
test” (1960) Isaac Deutscher estimates 


included 


that eventually a single economic en- 
tity will come into being with a com- 
mon market four or five times larger 
than the North American and at least 
twice as large as the North American 
and Western European markets com- 
bined. 

To meet the Soviet challenge, the 
capitalist powers must realize that the 
problem they are now called upon to 
respond to is very different from the in- 
ternational trade rivalries of former 
times, the aims of which were purely 
economic. Today they are faced with 
economic war on military lines, the aim 
of which is a revolutionary one and in 
which trade represents armed force. 

As the situation now stands, they are 
economically at sixes and sevens, un- 
integrated and noncooperative, sepa- 
rated by tariffs and quotas, divided by 
hard and soft currencies, inflicted with 
trade booms and slumps, and daily 
wrestling for each other’s markets. 

In the economic wardom which now 
faces them, these rivalries and discords 
are nothing other than economic civil 
war. Should this disunity continue, 
then it may well be that by 1970, as 
Khrushchev predicts, the squabbling 
capitalist powers will unwittingly have 
signed their own death warrant. 


November-December 1961 


There is, however, another side to 
this problem which may put a spoke 
into Khrushchev’s wheel. 
Since the opening of the present cen- 
tury, industrial progress in the United 
States, and to a lesser extent in Great 
Britain and Western Europe, instead of 
making the rich richer and the poor 


economic 


poorer, as Marx predicted, has moved 
in the opposite direction. The incomes 
of the working masses have steadily 
increased and those of the rich have as 
steadily declined. 

In America the earnings of the work- 
ers in many cases have reached those 
of middle-class standards, and there is 
no sign that the distribution of wealth 
will halt. Therefore, in 
the foreseeable future 
poverty is likely to be 
abolished, and with it 


will vanish Marx’s 


. y 
concept of the prole- 


tariat and his theory of the class 
struggle. 

Coincidentally with this non-Marxian 
evolution, the growth of state enter- 
prise, which in the United States be- 
came apparent during the years of the 
New Deal, has been accelerated not 
only in the United States but also in 
Western Europe. This has been due 
to the increased activity of the state in 
industrial undertakings which are be- 
yond the capacity of private enterprise 
to finance, and to governments being 
compelled to maintain enormous peace- 
time military establishments as well as 
most of the scientific research apparatus 
upon which they depend. 

The tendency today, therefore, is 





“The superiority of the So- 
viet bloc of nations over the 
capitalist powers rests in its 
organization, which is para- 
military. The Presidium con- 
stitutes its Chiefs of Staff, the 
Party its corps of officers, and 
its industrial and other work- 
ers its economic soldiers. As 
in an army, the first can plan 
without consulting the third 
and can rely on its orders be- 
ing implicitly obeyed by the 
second. This is the key differ- 
ence between Soviet and capi- 
talist economic systems.” 





toward increasing state enterprise and 
decreasing These 
two evolutionary changes—the elimi- 


private enterprise. 


nation of poverty on the one hand and 
the growth of state control on the other 
—are progressively being speeded up 
by the almost daily advances in tech- 


nology and are reopening the road back 


to the Garden of Eden. 

Compared with this, a very different 
permutation is to be seen in Soviet Rus- 
sia. It is neither an evolutionary nor a 
revolutionary development of Marxism; 
instead it is its perceptible withering 
away. 

When Khrushchev stepped into Sta 
lin’s shoes, he was aware that terror 
was defeating its own end. During the 
despot’s rule, not only had he and his 
colleagues lived in constant fear of sud- 
den liquidation, but terror was paralyz- 
ing the initiative industrialism requires 
in order to maintain its vigor and 
health. 

It was not that he and his followers 
contemplated a modification, let alone 
an abandonment of Marxism—their 
religion—but that the advances in tech- 
nology were forcing them to liberalize 
the existing tyranny by giving more 
freedom to the Russian peoples. 

By the 
through force of its inherent require- 
ments, industrialization in Russia had 


turn of the mid-century, 


brought into being a middle class of 
scientists, technicians, managers, etc., 
whose skills, as in capitalist countries, 
are most effectively stimulated by the 


prospect of high salaries. 


ODAY some of these people are 

earning as much as a million rubles 
(say, $56,000) a year, and considerable 
numbers more than $10,000. These new 
rich form an administrative and tech- 
nological plutocracy and inevitably act 
as fugelmen to the rising generation of 
educated Russian youth. 

These young people are penned in by 
Marxism, and unlike the youth of the 
West can find no outlet for their ambi- 
tions through democratic institutions. 
Trained to think in terms of the Com- 
munist Manifesto, like capitalists they 
are beginning to think in terms of their 
pockets, and the more rubles they earn 
the more they will want. 

What does this point to? Not to a 
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revolt against Communism, which in a 
police state is virtually impossible, but 
to a revulsion from “organized pov- 
erty” and with it to the withering away 
of the concept that the proletariat can 
develop into the ruling class. 


NSTEAD, now that the Russians are 

educated, human nature is reassert- 
ing itself, and the more highly educated 
section of the masses will become the 
seedbed of a new bourgeoisie which 
eventually will turn Marxism upside 
down, 

This is corroborated by recent Visi- 
tors to the U.S.S.R. For instance, Ave 
rell Harriman, a former American am 
bassador to the Soviet Union, writes in 
his book, “Peace with Russia?” (1959), 
that in the universities and higher tech- 
nical schocls he found “a wide indiffer- 
ence to Communist ideology,” and 
“even in matters of foreign affairs, 
Marxist dogma on the inevitable decay 
of capitalism is becoming more diffi- 
cult to reconcile with conditions abroad. 
As Soviet students learn more and more 
about life beyond the Communist fron- 
tier their skepticism is inevitably in- 
creasing.” 

The same year, another traveler, Sir 
Fitzroy Maclean, in his book “Back to 
Bokhara” compares the present state of 
the Soviet Union with Victorian Eng- 
land during the early days of the Indus- 
trial Revolution: its rapid industrializa- 
tion, its economic expansion, its sacri- 
fice of the workers, and the emergence 
of a wealthy bourgeois class. 

“But,” he writes, “the reader will 
say, ‘Are not these worthy people all 
Communists? Do not they believe in 
world revolution?’ Of course they do. 
They are Communists just as the Vic- 
torians were Christians. They attend 
Communist Party meetings and lectures 
on Marxism-Leninism at regular inter- 
vals in exactly the same way the Vic- 
torians attended church on Sunday. 

“They believe in world revolution 
just as implicitly as the Victorians be 
lieved in the Second Coming. And they 
apply the principles of Marxism in their 
private lives to just about the same ex- 
tent as the Victorians applied the prin 
ciples of the Sermon on the Mount in 
theirs.” 


Should these appreciations be correct, 
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then it is apparent that technology is 
transforming revolutionary Marxism 
into a bourgeois revival. While the 
Western nations are moving away from 
private enterprise toward state enter- 
prise, the Soviet Union is moving away 
from state control toward a freer social 
order. Will these two movements con- 
verge, or will they fight each other to 
the death? 

The answer almost certainly is to be 
sought in China’s future relations with 
the U.S.S.R. 

China is not a Russian satellite—she 
is an ideological partner of the Soviet 
Union, but with a difference. While the 
Soviet Union is moving away from the 
forced industrialization of the Stalin 
period, China is still in the throes of an 
identical period and is therefore ag- 
gressively militant. 

Because at present she is hopelessly 
at a loss in an economic war, Mao Tse- 
tung—the Stalin of the Chinese Revo- 
lution—has already come to logger- 
heads with his partner Khrushchev 
over his policy of peaceful coexistence 
which excludes war. He has poured 
scorn on it by stating that China is in 
no way terrified by the prospect of an 
all-out nuclear war, and can well afford 
to expend a 100 million of her people 
in one, which no other nation can do. 

Though, at present, because of her 
lack of nuclear weapons, this may be 
an idle boast, it nevertheless reveals a 
terrifying biological necessity, which 
arises out of a fundamental difference 
between China and Russia. 

While 
from a shortage of land for her grow- 


Russia has never suffered 
ing population, demographically China 
is a saturated country and must either 
expand or explode. The one now has a 
population of 210,000,000 in about 
8,600,000 square miles of territory, and 
the other some 680,000,000 in 3,760,000 
square miles. Further, the population 
of China is increasing at an annual rate 





“*Peaceful coexistence’ was 
officially adopted as the prin- 
ciple underlying Soviet for- 
eign relations. It fitted both 
the internal needs of the 
U.S.S.R. and the long-term 
requirements of the struggle 
against capitalism.” 





of 12,000,000, or about four times that 
of the U.S.S.R. 

This fundamental biological differ- 
ence, coupled with the development of 
China’s must be 
Khrushchev and his henchmen a severe 


economy, giving 
headache. 

Wedged in as the Soviet Union is 
between find 
itself threatened by an overwhelmingly 
powerful China will it not be compelled 


two fronts, should it 


through self-preservation to substitute 
for the policy of peaceful coexistence a 
defensive alliance with the West? 
Such an alliance will of course de- 
pend on how far the Western powers 
feel themselves threatened by the Yel- 
low Peril should the Soviet Union suc- 
cumb. But there is nothing irrational 
in assuming that they may agree to an 
alliance on terms—say, the liberation 
of Eastern Europe and the reunification 
of Germany. Such seemingly incom- 


patible alliances and somersaults are 


fot unknown to history. 


HERE is an alternative possibility 
which could occur without involv- 
ing Russia as an enemy. 

Instead of expanding into Asiatic 
Russia, the Chinese could move into 
Southeast Asia and Indonesia, which 
are far less thickly populated than 
China, and thence into New Guinea, 
Australia, and New Zealand—together 
approximately the size of China and 
inhabited by 13,600,000 people—one 
fiftieth of China’s present population! 

Should overpopulation—the biologi- 
cal cause of war—in China become 
insupportable when she is in possession 
of nuclear weapons, as one day she 
undoubtedly will be, she may find it 
more expedient to expand than to ex- 
plode by detonating a conventional war 
in Southeast Asia. This would draw in 
the Western powers and compel Russia 
to intervene on her behalf. Next, she 
could put Mao Tse-tung’s boast to the 
gamble by resorting to nuclear warfare. 

This possibility also must be giving 
Khrushchev a headache, for although 
China may be able to afford the loss 
of 100,000,000 of her miserable people, 
a loss which for her actually would be 
a biological asset, anything approach- 
ing it would be biologically catastrophic 
for the Soviet Union. 
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Our Airlift Looks Up 


The coming of powerful new jet transports for the Air Force, more 


helicopters for the Army, and possibly even air cars and flying 


belts for the infantry marks a new era in military transportation 


HIS is the year of improving aiv- 

lift. At long last the military air 
fleet is 

match, to some degree, the swift pace 

at which the airlines have converted 

and are converting to jet and propjet 

equipment. 

The modernization is under way at 
both ends of the spectrum, Giant new 
aircraft, to carry heavier loads faster and 
farther, are on the way into the Air 
Force inventory. On down the line there 


being modernized—to 


is activity among the services aimed 
toward the goals of more versatile and 
more efficient helicopters, VTOL and 
STOL craft—so named for their ability 
to take off and land vertically or with 
but short ground runs—ground-effect 


Vern Haugland 





Mr. Haugland, well-known 
Washington correspondent for 
the Associated Press, also is the 
author of the book, “The AAF 
against Japan.” 





machines that travel just above the 
earth’s surface on a curtain of air, and 
even individual rocket belts to enable 
the foot soldier to vault streams, cliffs, 
and other barriers. 

Most of the activity stems from the 
needs of the Army, which has long 
and bitterly complained that Air Force 
support of its global airlift requirement 
is inadequate. The Army itself has in- 
creased its aircraft inventory from goo 


airplanes and a few helicopters in 1950, 
to more than 5,500 aircraft, half of them 
helicopters, in 1961. The Army, nor- 
mally limited to the lighter weights in 
aircraft, has moved up into the Air 
Force weight class with two of its 
planes, the Chinook and the Caribou. 


At a recent meeting of the Army 
Aviation Association, Brig. Gen. 
Clifton F. von Kann, Director of Army 
Aviation, said that still another plane is 
being considered for Army development 
since the Air Force apparently has no 
design or plans for such a craft. 
This would be, Von Kann said, an 
efficient STOL assault transport capable 
of lifting a 10-ton load of combat troops 


The Boeing C-135 jet transport being used by the Military Transport Service for long-range airlift missions can 
carry 100 fully armed troops or 60,000 pounds of cargo nonstop across the Atlantic at a speed of 590 miles an hour. 





and field equipment from short, hastily 
prepared airstrips in battlefield areas. He 
said the Army also is keenly interested 
in the “flying crane’”—Sikorsky has 


taken a lead in this field—capable of 


lifting loads of ten to twelve tons. “Such 


a vehicle would be a tremendous con 


tribution to our need for airlift that 


will handle short-haul obstacle cross- 


ings,” he added. 


JON Kann forecast that by 1970, 75 

or 80 per cent of the Army’s aircraft 
will be small helicopters. They will be 
of two general types: the Bell turbine- 
powered HU-1, which in the airline 
version carries ten passengers and a 
pilot, and the LOH (light observation 
helicopter) for which a design competi- 
tion was held this year. 

Whether helicopters or fixed-wing air- 
craft, virtually all the Army’s 1970 air 
fleet will be deployed as integral parts 
of the division structure, with the near- 
est approach to a strictly aviation unit 
being an “air cavalry troop.” Every 
member of the troop would have a seat 
in a helicopter. 

Each element—the scout platoon, the 
aeroinfantry platoon, the weapons and 
support—would be completely air mo- 
bile. Such groups would be organic 
parts of the division structure, tailored 
for their combat missions with their 
own units. 

Writing in the Air Review of the 
\merican Legion’s National Security 
Commission recently, Von Kann said: 

“There probably always will be mud 
and marching facing the infantryman 
in the future, but we ought to recognize 
that there is no immutable law which 
must have his feet on 


says a soldier 


the ground. There is no compelling 
reason for a squad to climb a mountain 
on foot, laboriously ford a river, or 
slosh through a muddy rice paddy, espe- 
cially if the squad can travel over these 
obstacles and arrive at its goal fresh and 
ready to fight. 

“The flying soldier of tomorrow looks 
to Army aviation for the organic means 
to move about the battlefield, to provide 
surveillance and target acquisition, to 
evacuate the wounded, and to move a 
large part of his supplies. He expects 
and demands that these aircraft live and 
operate in the rugged environment of 
the combat zone. Army aviation is a 
part of the ground combat team just as 
surely as the tank, the personnel carrier, 
or the jeep.” 

In the field of Air Force aircraft of 
longer range and broader purpose, as 
long ago as 1958 President Dwight D. 
Eisenhower voiced concern that the Na- 
tion’s military airlift was obsolescent. 
He ordered a Defense Department study 
of the situation. In December 1959, the 
Department made public the results of 
the survey in a report on “The Role of 
the Military Air Transport Service in 
War and Peace.” Several changes in 
MATS policies came about shortly 
thereafter. 

Previously, in times of peace, the view 
of MATS had been that a good way to 
keep air crews properly trained was to 
use them to fly military cargo and pas- 
sengers to and from important bases 
over a large part of the world. The De- 
partment’s report objected to the train- 
ing principle, and said MATS should 
maintain crew proficiency through its 
primary role of conducting troop ma- 
neuvers with the Army. Furthermore, 


Designed for tough assignments, the Lockheed Hercules C-130 can take off from short 
runways or land on makeshift airstrips to deliver troops and weapons to front lines. 


it recommended that MATS should let 
out the hauling of military passengers 
and cargo overseas by contracts with the 
commercial carriers and thus help the 
airlines finance the modern equipment 
that could provide expanded airlift in 
an emergency. 

In April 1960, a committee headed 
by Gordon W. Reed of New York City 
issued a report on the means by which 
MATS might implement the Defense 
Department study. The outcome of this 
was that MATS turned heavily to the 
support of military maneuvers and put 
the airlines into the work of transoce- 
anic movement of passengers and cargo. 
MATS now contracts out $80 million to 
$90 million worth of business a year to 
the civilian carriers in this field. 


HE Air Force currently provides or 
plans for the immediate future five 
principal types of airlift. They are: 

1. Piston-engine reserve forces—4-en- 
gine Douglas C-124 Globemaster II’s 
and Boeing C-97’s and twin-engine Fair- 
child C-119’s. The C-97 transports are 
being converted from old tanker aircraft 
of the Strategic Air Command. 

2. Strategic—4-engine MATS aircraft. 
Piston-engine Globemaster II’s, Doug- 
las C-133 turboprops, and Boeing 707- 
type C-135’s being taken off the KC-135 
tanker production line for temporary 
employment as “stopgap” intercontinen- 
tal-range jet transports. 

3. Medium- and long-range Lock- 
heed C-130 Hercules turboprop aircraft 
of the Tactical Air Command. These 
airplanes, based at Sewart Air Force 
Base, Smyrna, Tenn., are to be deployed 
along with TAC composite air strike 
forces of bombers and fighters to carry 
troops of the Army’s Strategic Corps. 

4. In-theater airlift in Europe and in 
the Pacific—medium or short in range. 
This consists predominantly of the C- 
130A now, but the longer-range C- 
130B’s and transcontinental or inter- 
continental-range C130E’s will be added 
later. 

5. The CRAF—commercial reserve 
air fleet of piston-engine, turboprop and 
jet carriers now doing contract work 
for MATS. These airplanes are held in 
a standby condition with certain mili- 
tary equipment, primarily of a kind 
used for communications. If the Secre- 











Versatile describes the logistic capability of the Boeing KC-135 jet tanker-transport whose pressurized cargo compart- 
ment can also seat 80 troops or carry 40 tons of cargo or a combination of both as well as providing aeromedical evacuation. 


tary of Defense should declare an emer- 
gency, these planes could be pulled out 
of commercial airline duty, and their 
civilian crews would start working at 
once for the Air Force. 

Among the old and slow aircraft still 
in the Air Force fleet—in addition to 
the Fairchild C-119’s which can carry a 
20,000-pound cargo load 1,500 miles— 
are a few even shorter-range Fairchild 
C-123 Providers, operated as utility air- 
craft within a theater area, and, in the 
MATS inventory, some early-model 
Lockheed C-121 Constellations and 
about 100 DC-6type Douglas C-118’s 
used for carrying passengers over inter- 
continental ranges. 


HE first basic cargo craft in the large 

category, the C-124 Globemaster II, 
can carry 25,000 pounds of cargo 2,500 
miles, or 50,000 pounds over a shorter 
range. Clamshell nose doors enable it to 
load very large cargo, such as trucks, 
bulldozers, or field equipment for in- 
fantry assault forces. In transport duty 


it carries 125 fully armed troops on two 
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decks. It cruises at 225 miles an hour, 
but lacks transoceanic range and must 
refuel at such places as the Azores or 
Newfoundland on Atlantic crossings, or 
in the Aleutians on flights between Se- 
attle and Japan. The Air Force at last 
count had 254 of these aging giants. 

A development beyond the Globe- 
master, the turboprop C-133, can carry 
46,800 pounds nonstop across the At 
lantic at a speed of 325 miles an hour, 
or can lift 100,000 pounds over a 2,000 
mile range. The Air Force has ordered 
50, mainly to carry very large missiles 
such as the Thor, Jupiter, Atlas, and 
Titan. 

The Air Force also has ordered 30 
C-135 jets which can carry 100 fully 
armed troops or 60,000 pounds of cargo 
nonstop across the Atlantic at a speed 
of 590 miles an hour. Across the Pacific, 
with such a load, they must refuel twice 
—typically, at Hawaii and Wake on 
flights to Japan or Okinawa or the Phil- 
ippines. Deliveries started last June rst 
and are continuing at the slow rate of 
two or three a month so that the KC-125 


tanker production line will not be crip 
pled. 


The thirty planes will go into two 


squadrons, at McGuire Air Force Base, 
N. J., and at Hamilton Air Force Base, 
Calif. The Air Force would like to buy 
fifteen more, and members of Congress 
from the Pacific Northwest have been 
advocating this. Like other heavy jets, 
the C-135 requires a runway length of 


about 10,000 feet. 


HE C 


models: the A, which carries 30,000 


130 Hercules comes in three 


pounds 2,000 miles at 335 miles an 


hour; the B, which can carry 35.00% 


pounds 2,500 or 3,000 miles at the same 


2, 
speed; and the E, which has a 


range 
of more than 4,000 miles with a 40,000 
pound load, also at 335 miles an hour 

The Air Force has ordered 99 C 
130E’s—so for MATS, and 49 as a de 
ployment force for TAC at Sewart Air 
Base. The 


rugged assault transports, capable of 


Force first of these very 


operating from unimproved air strips, 


was delivered in late summer, and 
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The new Lockheed-Marietta C-141 cargo jet will cruise at 500 m.p.h. or more 
and will carry an 80,000-pound payload 3,840 miles or 36,280 pounds 6,400 miles. 


Lockheed is to complete deliveries from 
its Marietta, Ga., plant by August 1963. 

The initial Eisenhower budget for the 
1961-1962 fiscal year proposed an ap 
propriation of $50 million for early re- 
search and development on a new type 
of workhorse cargo transport of inter- 
continental range, with an eye to even- 
tual purchase of 182 such craft. It rec- 
ommended, meanwhile, the purchase of 
fifty “interim” cargo planes, and also 
provided for the fifty C-130’s for MATS 
and a like number of C-130B’s for 
TAC. 

The Kennedy Administration quickly 
decided that while this had been a good 
step, it did not take the Air Force far 
enough or fast enough. The new Presi- 
dent’s advisers noted that the Globe- 
master II, mainstay of the fleet, had 
only a third of the speed and range of 
a modern jet plane, and they said they 
feared the Nation’s airlift might fall to 


pieces before it could be replaced. 


TT 1E first action of the new Adminis 


tration was to augment the airlift 
modernization program by ordering 30 
C-135’s—still 20 less than the 50 interim 
cargo jets recommended by the Eisen 
hower Administration, but a major 
speed-up, nonetheless. President Ken- 
nedy ordered that deliveries be started 
immediately by raiding the KC-135 
tanker production line. 
The new Administration stayed with 
Eisenhower's order for fifty C-130E’s— 
each—for 


at more than $3 million 
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MATS but changed the TAC order 
from the B model to forty-nine C- 
130E’s. At the same time a speedier 
production program was decreed than 
had been planned for the shorter-range 
model. 

Most importantly, the new Adminis- 
tration raised the Eisenhower airlift 
budget by $172 million and ordered into 
being the new jet cargo design with a 
view to buying more than 100, at a 
cost of more than $1 billion. Lockheed- 
Marietta won this important contract 
with its C-141 design, a big jet using 
many of the proven features of the 
C-130 Hercules turboprop. 

The new cargo jet will cruise at 500 
miles an hour over a long range or up 
to 550 miles an hour on shorter flights. 
At the same time it will be capable 
of dropping cargo—or paratroops—at 
speeds of from 130 to 230 miles an 
hour. 

It will carry an 80,000-pound military 
payload 3,840 miles. With a maximum 
fuel load aboard it can carry 36,280 
pounds of cargo 6,400 miles. Its ferry 
range is a staggering 7,540 miles. 

The C-141 will be powered by 4 
Pratt & Whitney turbofan engines of 
thrust each, 
mounted on a 25-degree swept wing. A 
carefully faired afterbody and a T-tail 


pounds’ pod- 


21,000 


empennage combine to give the plane 
high aerodynamic efficiency in flight 
with ease of loading and unloading on 
the ground. The high wing design and 
fuselage-mounted landing gear provide 


a cargo compartment at truck-bed level. 

In flight both the cargo compartment 
and the flight station are pressurized 
for 8,000-foot cabin altitude at 45,000 
feet, or sea-level pressure up to 23,000 
feet. The roomy cargo compartment— 
109 inches high, 123% inches wide, and 
70 feet long—allows a clear volume of 
6,531 cubic feet plus 625 cubic feet on 
the ramp, for a total of 7,156 cubic 
feet. 

The Air Force 463L loading system 
is an integral part of the design, and 
the rollers and restraining rails for the 
cargo pallets can be retracted quickly 
into recesses to provide a flat, smooth 
floor suitable for bulk loading, rolling 
stock, troops, and litter patients. 

The floor structure contains 303 fit- 
tings for 10,000-pound quick-disconnect 
tie-down rings on a 20-inch grid pattern, 
and 26 fittings for 25,000-pound capacity 
rings along the sides of the cargo com- 
partment. The floor is capable of with- 
standing a load density of 300 pounds a 
square foot, a crushing load of 750 
pounds per square inch, and a 20,000- 
pound single-axle load along the tread- 
way. 


HE cargo floor, when converted to a 

flat bed, will accept the rolling loads 
imposed by the 31,750-peund type MB-2 
aircraft tow tractor. For aerial delivery, 
a 35,000-pound armored reconnaissance 
airborne assault vehicle can be dropped 
as a single load. 

The C-141 will take off in 5,300 feet 
at a weight of 315,000 pounds, or 3,500 
feet with a take-off weight of 257,500 
pounds. The empty weight is 128,400 
pounds, and the maximum payload is 
93,000 pounds. The airplane has a fuel 
capactiy of 23,080 gallons, can refuel at 
a single point at the rate of goo gallons 
a minute, and can jettison fuel at the 
rate of 700 gallons a minute. The craft 
is 146 feet long, 39 feet high, and has a 
wing span of 160.7 feet. It has a crew 
of 4, can carry up to 151 troops or 119 
paratroops, or 8o litter patients with 8 
attendants. 

For the current fiscal year the C-141 
appropriation is $98 million, compared 
with $30 million in the 1961 fiscal year 
budget. More than $250 million addi- 
tional may be obligated in the fiscal year 
1963 budget in order to take advantage 
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of savings produced by advanced man- 
agement procedures which currently 
have the research and development pro- 
gram on schedule in every respect. 


To Air Force says it is able to pre- 

dict delivery dates with unusual con- 
fidence because no state-of-the-art prob- 
lems are influencing the program. The 
first C-141 is scheduled to fly in Decem- 
ber 1963 as a test prototype. Delivery to 
operational forces is expected to begin 
in 1965 and to be completed in 1967. 
The Air Force is hoping, however, for 
a considerable increase above the origi- 
nal production goal of 132 planes. 

The White House announced, at the 
time of the contract award, that the 
C-141 was intended also for the civil 
airlines that are interested in the com- 
mercial applications of the basic design. 
Accordingly, Lockheed-Georgia techni- 
cal experts have started preliminary 
briefings for the Federal Aviation 
Agency and the airlines on the capabili- 
ties of a civilian design known as the 
“Lockheed 300.” 

“With a maximum take-off weight 
of 315,000 pounds, the transport will 
carry a payload of more than 85,000 
pounds for transcontinental nonstop 
hauls,” Lockheed said. “The economics 
of the jet air carrier will allow vast ex- 
pansion of the air cargo market.” 

The commercial version will be able 
to operate economically on routes as 
short as 575 miles. It will carry 82,000 
pounds of cargo nonstop, New York 
to Paris, at speeds of over 500 miles an 
hour at altitudes up to 45,000 feet. Its 
fuel capacity will be 150,000 pounds, and 
the engines can use either JP-4, JP-5, or 
commercial kerosene. 

The C-141 will replace the lumber- 
ing old C-124’s, and when the full or- 
der is in effect the C-135 interim cargo 
jets will go back to Boeing for installa- 
tion of the tanks and refueling booms 
that will enable them to revert back to 
tanker duty. The C-135’s are rolling 
from the Boeing Transport Division 
plant at the rate of two or three a 
month, and here are some comments 
on this airplane from MATS personnel: 

Lieut. Gen. J. W. Kelly, MATS Com- 
mander—“The C-135 will beef up our 
global mobility through its combination 
of high speed, range and payload.” 


Col. Coleman O. Williams, MATS 
officer in charge of the C-135 program 
—“It is an extremely safe aircraft with 
high reliability.” 

Capt. Veryl I. Coulter, veteran of al- 
most 150 Atlantic crossings in piston- 
engine aircraft—“The C-135 will cut 
flying time in half and give us a much 
faster turnaround. The plane’s ability 
to cruise at high altitude makes it pos- 
sible to take advantage of jet streams, 
which we seldom could do before. And 
we can fly the C-135 anywhere in the 
TAC area which Saudi 
Arabia without making a crew change.” 

M. Sgt. Michael Sapp, who has almost 
9,000 hours of piston-engine flying ex- 
perience—“We only need 169 pounds 
of lube oil in this baby, compared to 
2,400 pounds in the C-124. That gives 
us an extra ton of payload right there. 
Also there are a heck of a lot fewer 
things to go wrong on the C-135. Take 
the ignition system, for example. This 
plane has a total of eight fairly simple 
fuel igniters, compared with a magneto, 
distributor, and fifty-six spark plugs 
on every engine of the plane I have been 
riding. We can change a C-135 ignition 
system in less than half an hour. It took 
seven hours to change a carburetor on 
my last aircraft. What’s more, I don’t 


extends to 


have to squeeze through any wing tun- 
nels on the C-135. It doesn’t have ’em.” 
In a more specialized field, the Air 
Force has ordered ten C-140 four-jet 
executive transports from Lockheed- 
Georgia, for about $25 million. And it 
may buy more of these planes and other 
four-engine jets such as the Boeing 707, 


Douglas DCS8, or Convair 990, for fast 
passenger transport. 

The C-140 JetStars will be assigned 
to the Special Air Mission of MATS 
for transport of top government officials. 
It is likely that President Kennedy him- 
self will be an early customer, since the 
plane is much more suitable than the 
C-135 type craft—the three VC-137’'s 
now used for Presidential missions—for 
many shorter flights such as those be 
tween Washington and Cape Cod or 
Palm Beach. 


NEW Strike Command, directly 
under the Joint Chiefs of Staff, has 
been established to serve as a tactical 
command. It will include the Army’s 
Strategic Corps forces and the Army 
airlift to haul them and results in 
placing TAC in effect under an Army 
command. The idea meshes with the 
often-discussed principle of a Strategic 
Command consisting of SAC and the 
strategic missiles and craft of all the 
services including the Navy’s Polaris. 
Whether these other changes ma- 
terialize, it is clear that airlift modern 


ization is part of the Administration 


program to give the U. S. that which it 


was beginning to lack—limited-war ca- 
pability. Preoccupied for years with the 
theme of massive retaliation and all-out 
nuclear-war possibilities, the United 
States is now equipping itself for the 
threat of any kind of war, large or 
small. The men assigned to defensive 
efforts anywhere will get to their sta- 
tions swiftly, in numbers—and with the 


supplies they need. 


The Douglas C-124 which can carry heavy loads such as bulldozers or 125 
fully armed troops is one of the aging giants still used by the Air Force. 








Challenge in the East 


From Japan to Malaya the United States vs committed to provide 


deterrent power, maintain command of the Pacific, and defend 


crucial mainland areas agamst the Communist power of East Asia 


F all the frontiers around the 
world that American forces are 
defending, none is more com- 

plex and challenging than the dangerous 

diagonal from Tokyo to Singapore, 
flanking the shore of Eastern Asia for 

2,500 miles. There—and nowhere else— 

we face the power of doth the giant 

Communist states. It 1S the most remote 

of the frontiers we are obliged to man 

6,000 to 8,000 miles from our con- 
tinental territory. 

Not long ago, in spending some time 
on the attack carrier Corat Sea in Jap- 
anese waters, I found that every combat 
aircraft in the six squadrons on board 
was an attack plane, each with a nuclear 
capability. Fighter squadrons had been 
replaced by purely offensive aircraft to 
give Cora Sea the maximum in range 
and in bomb and rocket delivery capac- 
ity. This 


ability to strike quick, devastating blows 


was deterrent power—the 
at the main power centers of possible 
enemies in Eastern Asia. 

A fortnight later, after stops in Oki- 
nawa, Taiwan, and Thailand, I was in 
the rice-paddy country of Vietnam, some 
seventy-five miles west of Saigon, travel- 
ing by jeep with a group of eager, 
young, Vietnamese officers—with a re- 
assuring escort of well-armed infantry- 
We 


exploring the terrain in which there 


men plus an armored car. were 
were almost daily skirmishes with Com- 
munist guerrillas. 

Living off the land by raiding, but 
also supported via jungle trails from 
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Communist territory to the north, the 
guerrillas operated mostly by night and 
rarely above platoon or, at most, com- 
pany strength. No weapon more potent 
than a caliber .50 machine gun was of 
any real importance there. 

Recalling the previous day’s battle, 
the Vietnamese division commander 
told me with unconcealed relish not of 
the guerrillas killed, but of the five 
machine guns and thirty rifles captured. 
Guerrilla warfare is one-third politics, 
one-third terrorism, and one-third an 
effort to capture weapons. 

It was an illuminating change of 
pace, this jump from an all-attack air- 
craft carrier off Japan to a guerrilla war 
in the steamy tropics of Southeast Asia. 
At the north end of America’s long Far 
East frontier, I saw the finest weaponry 
of United States technology. A carrier 
is a fabulous concentration of the pre- 
cision equipment with which America 
prefers to fight—if fight it must. 

In Vietnam I saw illiterate boys in 
uniform manning primitive mud-and- 


rock blockhouses with rifles and machine 
guns, trying to protect the rice farmers 
of a few villages from the terrorist ac- 
tivities of a hundred Communist guer- 
rillas. Having killed eight guerrilla 
fighters the day preceding, the govern- 
ment troops hung out the eight heads 
in a village square—‘just to give the 
people confidence in their government,’ 
I was assured. 

As I ate boiled fish awkwardly with 
chopsticks, brushing off innumerable 
flies, I listened to the division com- 
mander presiding over his staff mess. 
And I thought back to the well-bred, 
well-fed, smartly dressed young men 
with whom I had dined in the ward- 
room of the Corat Sea a fortnight 
earlier. 

Different as they were, both groups 
of men were segments of the same per- 
vasive against Communist 
power. They define the dualism of the 


struggle 


Far Eastern theater. It embraces the 
most technologically advanced of all 
countries and also some of the most 
backward. 


HE free world needs the deterrent 
power of the Corat Sea and her 
brood of attack planes. It also needs the 
Vietnamese foot soldiers with the basic 
weapons of hand-to-hand warfare at the 
rice-roots level. The threats we face in 
the Far East are immensely varied. As 
a consequence, the weapons we employ 
are equally varied. 
In Eastern Asia we confront the stu- 
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pendous raw manpower of the Orient, 
700 million in China alone! There, also, 
we face an antagonist far more fanatical 
than the Soviet Union; a nation practic- 
ing a brand of Communism more radi- 
cal and zealous than the U.S.S.R. has 
ever known. 


_— complicate matters still more, this 
part of the world is in the throes of 
social and economic revolution which 
invites the use of explosive ideas, as 
well as bombs and bullets, in the con- 
duct of a ceaseless, undeclared war. 

The Far East frontier may not be 
thought quite as crucial as that in Eu- 
rope; for if we lose West Europe we 
face hopeless odds in the battle for the 
world. But the Far East frontier surely 
is the most baffling, the most frustrating, 
and the most diverse in its dangers and 
its demands. 

America’s basic concerns in the West- 
ern Pacific are threefold: 

(1) To help ensure its own national 
safety by command of the Pacific, which 
means a defense on the island positions 
along the East Asian coast; (2) to 
block the enlargement of the Commun- 
ist world by holding the island and 
mainland areas now in the hands of 
free peoples; and (3) to keep in ab- 
solute readiness the capacity to inflict 
telling strategic blows on our possible 
enemies in the Far East, if it should 
come to all-out war. 

If our problem were only to keep the 
American continent secure, it would be 
far simpler. Air-sea power would be 
sufficient. If it were only to do this and 
also maintain our deterrent power—the 
ability to hit strategic targets in East 
Asia when necessary—it still would be 


fairly simple, although not inexpensive. 


The complicating factor is the need to 
set limits on the expansion of Com- 
munist power into such areas as South 
Korea and Southeast Asia. 

Here again, the dual nature of our 
task in the Far East is clearly evident. 
There are two entirely distinct sets of 
obligations. Japan, Okinawa, Taiwan, 
and the Philippines are island areas. 
They are friendly; they are allies. 

But on the mainland, we confront 
hostile peoples for the most part. The 
Korea, Hong 


Kong, and the free nations of Southeast 


exceptions are South 
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Asia—Vietnam, Cambodia, Thailand, 
Burma, Malaya, and Singapore. 
America’s superiority in air and sea 
power is clear and decisive, despite the 
130 submarines operated by Russia and 
Pacific. That 


superiority enables us to defend the is 


China in the Western 
land positions with relative ease, as our 
show of strength at the Taiwan Strait 
in late 1958 confirmed. 

But our basic position on the main 
land is altogether different. There we 
confront the ground-force manpower of 
China, which is not only the most popu 
lous of nations with the largest army 
but is the most indifferent to loss of 
life. Our strength is at the island chain, 
which can be held with the sophisticated 
tools of air-sea war in which we excel. 
Our weakness is on the mainland, where 
we must depend heavily on the ground 
force manpower of friendly peoples of 
severely limited resources. 

To sense the diversity of our task in 
the Far East, one must consider the tar- 
gets of Red China’s ambitions 
and the tools at its disposal. Un- 
doubtedly, the Peiping govern- 
ment wants above all else to seize 
and absorb Taiwan which it ree = 
gards as a lost province, not a 
foreign country in any sense. But this 
is barred by U. S. air and sea power. 

South Korea is another high-priority 
objective. But there, also, even though 
it is on the mainland, U. S. air and sea 
power are decisive. Because it is a long 
peninsula with a narrow waist, nearly 
surrounded by sea, South Korea can be 
defended well by the large Republic of 
Korea army and the two U. S. divisions 
stationed there. 

Japan is not a target for Red Chinese 
aggression in the same sense. It is a 
productive, highly industrialized nation 
of more than 90 million people, pro- 


tected by its sea moat from the offensive 





“To sense the diversity of our 
task in the Far East, one must 
consider the targets of Red 
China's ambitions and the 
tools at its disposal. Undoubt- 
edly, the Peiping government 
wants above ail else to seize 
and absorb Taiwan which it 
regards as a lost province, not 
a foreign country in any sense.” 
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power of China—which is almost solely 
the power of a massive land army. 

But Japan is hardly strong enough to 
follow a wholly independent policy. It 
must identify with one or the other of 
the giant blocs of world politics. Peip 
ing’s goal, therefore (and Russia's), is 
to draw the Japanese into their own or 
bit by persuasion and threat, by elabor 
ate cultural propaganda, by subversion, 
by economic warfare, and, above all, by 
creating the specter of inevitable Com 
munist domination of all Eastern Asia 

Hong Kong is something else. It 
doubtless is a territory the Red Chinese 
covet and some day will want to take 
Neither the mainland segment nor the 
island, however, lends itself to defense 
by sea and air power. Keeping Hong 
Kong in the free world is a political 
problem, not a military problem. The 
British are wise enough to see this, and 
the military forces they maintain in 
Hong Kong are token forces. 

Denied Taiwan and South Korea by 
the manifest power of America’s 
air and sea forces, Red China 
Asia, 


has turned to Southeast 


= which is a geographical exten 


sion of mainland China. This is 


~ — 


understandable be 
Thailand, 


and Burma are rice-surplus areas. Their 


the more 
cause Vietnam, Cambodia, 
grain production, far exceeding their 
local needs, is tempting to a country 
where recurring mass starvation is a 
grim reality. 

In North Vietnam, and more recently 
in Laos, we have seen the sinister pat- 
tern of Chinese expansionism. Impelled 
by the inner urges of hunger and fanati 
cal ideology, China is like a flooding 
river—confined at one side, it spills 
over inexorably in another direction 
where U. S. interdiction is less absolute. 

If these are China’s targets, what are 
its weapons? It does not have the mobile 
power to take any island areas beyond 
those within gunshot of the coast. It 
does have an enormous army. And in 
Southeast Asia, the area staked out 
hopefully for conquest, it has approxi 
mately thirteen million overseas Chi 
nese, with the greatest concentration in 
Singapore, Malaya, and Thailand. 

These are the migrants of many years 
past; but they remain Chinese in speech 


and custom and in their sense of nation 
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ality. They could be fifth columnists 
although they are subject to propaganda 
and pressure from Nationalist China as 
well as Communist China. 


( prien weapons are political infil- 
tration, propaganda, cultural mis- 
sions, and guerrilla forces that are some- 
times trained and usually supported 
from Chinese soil. But back of these 
nonmilitary or quasimilitary weapons is 
the capacity for a follow-up with con- 
ventional military ground forces. 

What kind of answer has the United 
States made to this complicated chal- 
lenge in the Far East? As I was able to 
observe during < 2-month tour of U. S. 
installations and friendly countries of 
the region, the diversity of the chal- 
lenge has brought about an equivalent 
diversity of weapons and forces. 

In the whole Pacific, the United 
States maintains about 390,000 uni- 
formed military personnel. And, as 
might be expected in an ocean larger 
than all the world’s continents com- 
bined, the bulk of these are naval— 
roughly 240,000. 

There is no way to break down the 
U. S. forces into neat categories such as 
strategic and tactical, offensive and de- 
fensive, or even as land, sea, and air 
forces. A carrier-based plane represents 
sea power and also air power. A Ma- 
rine represents ground-force strength 
but also amphibious power. 

But it is possible to sort out and 
classify this great array of U. S. forces 
in terms of their primary tasks. We 
have first the obligation to maintain 
deterrent power—the power to strike 
hard blows at strategic targets in East 
Asia. 

For this purpose there is the Fifth 
Air Force in Japan and Okinawa, and 
there is the Thirteenth Air Force in the 
Philippines. These also have tactical re- 
sponsibilities. For this task also, the 
U. S. Seventh Fleet operates three at- 
tack carriers, each with sixty to ninety 
combat aircraft, and every one with a 
nuclear capability. Supplementing this 
are several submarines that launch 
Regulus missiles. 

These forces not only represent stu- 
pendous retaliatory strength but deter 
rent power. They also represent abso- 


lute readiness. It is impressive to visit 
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with the pilot of an Air Force plane 
standing at the head of a runway in 
Japan, prepared to be airborne in two 
minutes, at any hour of the day or night. 
It is impressive to see the speed with 
which a carrier can launch heavy attack 
planes, armed as the occasion may re- 
quire. 

And it is comforting, in a world of 
constant tension, to know that all three 
attack carriers are never in port at the 
same time. The striking power involved 
here is always poised. It is a comfort 
also to remember that ships at sea are 
moving targets whose locations are 
never precisely known to an enemy. 
This is deterrent power that cannot be 
annihilated by any surprise attack with 
ballistic missiles. 

A second task is to maintain com- 
mand of the Pacific, including the is- 
land chain on which our defense is 
based. For this purpose, we have an 
enormous diversity of naval forces and 
weapons. But the heart of it is the 
Seventh Fleet, which embraces not only 
the striking force built around the at- 
tack carriers but squadrons of patrol 
planes, an antisubmarine task force, and 
a logistic force. The job of the Seventh 
Fleet is not merely to assert and main- 
tain command of the Western Pacific, 
but to defend the various island areas 
from Japan southward to the tip of the 
Philippines and beyond. 

The third task—the least palatable 
and congenial to the distinctive Ameri- 
can way of conducting military opera- 
tions—is the defense of certain mainland 
areas of the free world. For this pur- 
pose, the Army maintains two divisions 
in Korea, one in Hawaii, and an air- 
borne battle group in Okinawa. 

For similar tasks, we also have a 
Marine division in Okinawa, a good 
part of it constantly at sea for quicker 
deployment, and the amphibious force 
of the Seventh Fleet, which now in- 
cludes a helicopter assault carrier. To 
these forces we must add the air-support 
capability of a Marine air wing in Japan 
and the aircraft of the Seventh Fleet. 

But the main burden of defending 
free world mainland areas in Eastern 
Asia rests with local ground forces— 
Thai, Vietnamese, Korean, or whatever. 
Recognizing this, the United States has 


carried on far-reaching foreign-aid pro- 


grams. In the category of military aid, 
it has provided arms and equipment and 
also training for the ground, sea, and 
air forces of Korea, Vietnam, Cambodia, 
and Thailand, in particular. 


HE chief emphasis in these programs 

is on ground forces and on the 
solid, unsophisticated weaponry of small 
arms and conventional artillery. These 
military-air programs are just as much 
a part of our defense posture in the Far 
East as the U, S. divisions in Korea or 
the Seventh Fleet or the Thirteenth Air 
Force. 

It is a formidable and costly under- 
taking to keep this threefold posture— 
deterrent power plus sea command plus 
defense of crucial free-world areas in 
the Far East. It is made easier and 
more economical by the use of some 
highly flexible elements of the U. S. 
military establishment that can bear a 
hand with two or three of the primary 
tasks. The best example here is the 
striking force of the Seventh Fleet. 

Its carrier-based aircraft can strike 
strategic targets over a vast area; they 
can give close air support to our ground 
forces when landing or once landed; or 
they can support the friendly ground 
forces of our allies. By maintaining sea 
command, the fleet can assure logistic 
support of friendly countries in an 
emergency. 


|" becatal is most impressive, up and 
down the dangerous diagonal from 
Japan to Malay, is the extraordinary 


diversity of weapons. It has to be that 
way, because the dangers are so varied. 
If there is a weakness in the U. S. pos- 
ture in that area—and this is a personal 
judgment, of course—it is not in strik- 
ing power and not in sea command. It is 
a failure to provide a full answer to 
political infiltration and guerrilla ac- 
tions. 

Given the massive peril of all-out war 
in a grimly divided world, we dare not 
relax in any way with respect to strik- 
ing power in full readiness. Neither can 
we sacrifice any element needed for 
command of the sea. But we ought to 
strengthen the paramilitary forces on 
which we must rely to help our friends 
in East Asia to turn back the Com- 
munist guerrilla propagandists. 
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The Pacific Missile Range 


It constitutes a vast complex including a sea test area, facilities 


for launching polar satellites, checking ballistic massiles, and 


supporting the Nike Zeus antimissile project based on Kwajalein 


HREE of the major tools the 

United States employs in its 

civilian and military conquest of 
space are the national ranges—the Pa- 
cific Missile Range, the Atlantic Missile 
Range, and the White Sands Missile 
Range. 

The Pacific Missile Range is the 
youngest of all the national ranges, hav- 
ing been established in June 1958. It is 
probably the last of the great national 
ranges that this country will ever build 
because with the three ranges mentioned 
above and the several service ranges, 
the U. S. has essentially all the range 
capability it is ever likely to need. 

I do not say that we will not need 
different impact areas, different flight 
corridors, the capability of launching 
missiles at sea, and areas for launch- 
ing nuclear-powered vehicles. But with 
these three ranges we have a large 
nucleus of trained military, civil-service, 
and contractor personnel who are skilled 
in Operating ranges, in testing missiles, 
and in putting satellites into orbit and 
recovering them, and they will acquire 
the skill necessary to launch our great 
space projects of the future. 

We have the tools such as firing sites, 
telemetry, radar, timing, worldwide 
communications, data collection and 
analysis, instrumented aircraft and in- 
strumented ships which, with the neces- 
sary improvement and modernization as 
time goes on, will enable us to do the 
increasingly complex job of the future. 

Our existing ranges complement each 
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mander, Pacific Missile Range, 
Point Mugu, Calif. 





other and have few, if any, overlapping 
functions. The principal tasks of the 
Pacific Missile Range are: 

1. To test and evaluate all naval mis- 
siles and fit these missiles to our latest 
aircraft to make sure the system works 
as a whole. 

2. To supply training facilities for 
units of the U. S. Pacific Fleet which 
are equipped with missiles. 

3. To supply training facilities to the 
Marine Corps missile-firing battalions. 

4. To support the Air Force in opera- 
tional and training shots from Vanden- 
berg Air Force Base. 

5. To provide sites for putting satel- 
lites into polar orbit. This is a very im- 
portant military orbit because it is the 
only one that sees the entire surface of 
the earth. The Pacific Missile Range 
has the only existing site from which 
payloads can be safely put into the polar 
orbit as it has a straight overwater shot 
at the South Pole from Point Arguello. 

6. To provide support for the Nike 
Zeus antimissile project which is based 
on Kwajalein Island for firings at tar- 
gets launched from the continental 
United States. 

The Pacific Missile Range can be 
briefly described as a complex of four 
existing ranges and a capability for es- 
tablishing a fifth range. The ranges are: 


1. The Sea Test Range, a sea area 
some 200 by 300 miles off the coast of 
Southern California centered at Point 
Mugu. Here we conduct our tests of 
air-to-air, air-to-ground, ground-to-air, 
and short-range surface-to-surface mis- 
siles. 

2. The Polar Satellite Range. The 
best known project on this range is the 
Discoverer, and to date there have been 
more than thirty shots in this program, 
a number of them recovered from space 
after orbiting the earth for a day or 
more. 

3. The Ballistic Missile Range which 
comprises the intermediate range of 
1,500 miles supporting Thor firings, and 
the ICBM range of 6,000 miles support- 
ing the Atlas, Titan, and Minuteman 
firings. 

4. The Antimissile Range which is 
established to support the Nike Zeus 
project. The major systems test facilities 
are located on Kwajalein Island where 
the Nike Zeus is fired against targets 
from the United States. 

5. The Pacific Missile Range is pre- 
pared to establish an equatorial range if 
required. The advantage of an equator- 
ial orbit is that it is repetitive and covers 
the same area of the earth on each pass. 
This would make the simplest orbit 
with which to conduct a rendezvous in 
space for the purpose of assembling a 
space station, changing crews in a space 
ship, or refueling. Also, at the Equator, 
firing to the eastward, the maximum 


weight can be put into orbit with a 
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A hovering helicopter and diver on the Pacific Missile Range prepare 
to recover a 125-pound dummy capsule as part of a practice operation. 


minimum amount of boost due to the 
rotation of the earth. 

The Pacific Missile Range is an inte- 
grated range, and the commander has 
deputies from the Army, Navy, Air 
Force, Marines, and a director from 
NASA. All users who have projects 
suitable for firing on this range are wel- 
come to use the range services. 

The range is essentially completed 
now—as much as any of these ranges 
ever are—and has the tools that a user 
would expect to find available for the 
support of his projects including instru- 
mentation, optics, radar, timing, com- 
munications, photography, and data col- 
lection and analysis. 

Of course, no range is ever finished. 
Projects are always in the process of 
phasing onto the range or phasing off. 
Each major project generally requires 
new facilities of some type or another. 
Therefore, the range operator must be 
very flexible, very cost-conscious, must 
use mobile equipment to the maximum, 
and build as few permanent sites as pos- 
sible. Some of the important projects 
recently completed or currently on the 


range are described below. 


Mercury.—At the 
time, the Pacific Missile Range is fully 
prepared for the support of NASA’s 


Project present 


Mercury man-in-space project and will 
provide major range facilities, instru- 
mentation, services, and logistics. The 
three PMR range stations being utilized 
for Mercury are located at the Naval 
Missile Facility, Point Arguello, Calif.; 
Kokee Park, Kauai Island, Hawaii; and 
Canton Island, located in the Phoenix 
When 
Mercury operations, they form a part 


group. these stations support 


of the Mercury global network. 
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The range stations at Point Arguello 
and Kokee Park are similarly instru 
mented and will perform the following 
major functions during Mercury opera- 
tions: 

1. Track the Mercury capsule by radar 
during its pass over the station. 

2. Receive and record telemetry data 
from the capsule. 

3. Utilize the command control equip- 
ment during each pass over the station 
to correct the capsule programmer. 

4. Utilize the capsule communica- 
tions equipment for voice communica- 
tion with the astronaut. 

5. Utilize the Mercury ground com- 
munication network for sending capsule 
telemetry data, command signals, cap- 
sule communications, and network in- 
structions to and from the Mercury com- 


puting and control center at Greenbelt, 
Md. 
The range station at Canton Island is 


instrumented to provide capsule telem- 
etry data, capsule communications, and 
ground communications in a manner 
similar to those at Kokee Park and 
Point Arguello. The Mercury program, 
however, does not require radar track- 
ing and command control functions at 
the Canton Island Station. 


Tiros—Tiros (television and infra- 
red observation system) is a meteor- 
ological satellite program administered 
by the NASA Goddard Space Flight 
Center and currently supported by the 
U.S. Weather Bureau, Navy, Air Force, 
and Army. The primary objective of 
the program is to view and record the 
earth’s surface and cloud cover for fu- 
ture transmission. This is accomplished 
by means of television cameras. The 


secondary objective is an infrared ex- 


periment utilizing techniques to meas- 
ure radiation and reflection from the 
atmosphere of the earth. 

The Tiros satellite is commanded and 
read out by two primary ground sta- 
tions, one of which is located on PMR’s 
San Nicolas Island (off the coast of 
California) and the other at Wallops 
Island, Va. Readout from the Tiros 
satellite is obtained on the average of 
seven passes daily. When the data are 
received at San Nicolas Island, they are 
recorded on magnetic tape and simul- 
taneously relayed to the PMR weather 
center at Point Mugu via microwave 
link, 

Here the television pictures are re- 
corded on film, developed immediately, 
and the pictures analyzed by a team of 
meteorologists assigned to the project. 
Teletype lines connect both readout 
stations with the Tiros control center in 
Washington, D. C., for the purpose of 
communicating satellite programming 
data, attitude data, operation summa- 
ries, and meteorological analysis. 

Of the three satellites which have 
been launched, two are still transmit- 
ting useful data for meteorological 
analysis. Three more launches are 
planned between now and mid-1963, 
when the second-generation weather 
satellite, Nimbus, will be ready for 
launch. 


Press —The Pacific Range Electro- 
magnetic Signature Study (Project 
Press) is a part of Project Defender that 
is devoted to the study of electromag- 
netic phenomena associated with reentry 
bodies. To augment the information 
being gathered elsewhere and to take 
advantage of ICBM targets of oppor- 
tunity, appropriate facilities will be in- 
stalled on Roi-Namur Island and in the 
Kwajalein Atoll, and airfield facilities 
will be utilized on Eniwetok Atoll. 

Technical support of the program 
will be provided by PMR in the follow- 
ing areas: Range operational control, 
film processing (Kwajalein), computer 
services and data processing, range com- 
munications services, and airfield facili- 
ties for project aircraft. The logistic 
support of the program provided by 
PMR consists of shop and office facili- 
ties; ground, sea, and air transportation 
of cargo and personnel; heavy equip- 
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ment services; storage and warehouse 
services; and maintenance of a supply 
system of general stock items, including 
shipping and receiving services. In ad- 
dition, PMR will furnish community 
services on Kwajalein, Eniwetok, and 
Roi-Namur ranging from housing to 
medical-dental facilities. 


PMR 


satellites 


Discoverer.—The support of 


the Discoverer which are 
launched into polar orbit from Vanden- 
berg Air Force Base is both complex 
and extensive. The range support fur- 
nished includes land-based instrumenta- 
tion, instrumentation ships and aircraft, 
data reduction, meteorology, worldwide 
communications, range safety, recovery, 
and other normal range services. 

PMR instrumentation ships positioned 
in the Pacific Ocean provide boost and 
orbital data for each Discoverer launch. 
PMR recovery ships and aircraft pro- 
vide water recovery support in the event 
the Air Force air-snatch technique fails. 
In addition, this effort is backed up by 
the assignment of a Pacific Fleet des- 
stroyer. 

Of the Discoverers recovered to date, 
the most significant was Discoverer XIII 
whose recovery by PMR ships on Au- 
gust 11, 1960, represented the first suc- 
cessful recovery of a Discoverer capsule. 
In one of the most recent tests the Dis- 
coverer XXV capsule was retrieved 
from the water by the escort destroyer 
U.S.S. Raprorp. 


Nerv.—Nerv (nuclear emulsion re- 
covery vehicle) is a NASA program 
whose mission is to study the low-energy 
particles of the inner Van Allen belt by 
exposing nuclear emulsion to ambient 
radiation at altitudes from 120 to 1,200 
miles. Successful execution of the pro- 
gram requires that the emulsion be 
recovered from the water after impact. 

On September 19, 1960, the first Nerv 
was flown on an Argo D8 solid-propel- 
lant rocket from the PMR’s launch site 
at Point Arguello. Two hours and fifty- 
one minutes later the payload was suc- 
cessfully recovered from the Pacific 
Ocean by the destroyer U.S.S. Rowan. 
During its 30-minute ride through 
space, the payload reached an altitude of 
1,200 miles, the maximum altitude ever 
achieved by a recovered space probe. 
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PMR support for the Nerv program 
included the development and construc- 
tion of a launch pad and a launcher for 


the 62-foot, 15,000-pound Argo D8 ve- 
hicle. PMR acted as the launch agency 
with responsibility for assembly, check- 


out, countdown, and launch of the ve- 


hicle. Other included 


range support 


The Argo D8 rocket ready to launch a 
Nerv (nuclear emulsion recovery vehicle). 





real-time impact prediction from a 
radar-computer combination and aircraft 
and skin divers for recovery. In addi- 
tion to U.S.S. Rowan, the Pacific Fleet 
provided the attack transport U.S.S. 
Paut Revere, and the destroyer U.S.S. 


GuRKE. 


Nike Zeus.—The Nike Zeus weapon 
system is designed to provide a high 
level of defense against high-altitude tar- 
gets including the ICBM. The designed 
capability provides for intercepting and 
destroying ballistic-missile or reentry 
bodies within or above the atmosphere. 

At Point Mugu a portion of the total 
weapon system will be tested to deter- 
mine the complete 3-stage missile per- 
formance within and beyond the earth’s 
atmosphere. For these tests the Pacific 
Missile Range is providing technical 
support in the following areas: Optical 
instrumentation of the launch, mid- 
course, and intercept phases, including 
film processing and data processing; 
telemetry coverage, computer services, 
range operational control, and range 
communications services. 

In the Pacific Ocean area a complete 
weapon-system installation is under con 
struction in the Kwajalein Atoll. A 
demonstration of the capability of the 
complete weapon system is planned, in- 
cluding intercepts against ICBM’s 
launched from Vandenberg Air Force 
Base. The technical support provided by 
PMR is generally similar to that fur- 
nished for the Point Mugu tests. In ad- 
dition, full base support and community 
services are being made available by 


PMR. 


IRBM’s and ICMB’s.—Since 
when the first Thor was launched from 


1958, 


Vandenberg Air Force Base, the Pacific 
Missile Range has been supporting the 
Air Foree ballistic missile launches. The 
range is currently handling the Thor, 
Atlas, and Titan I operations and is 
actively planning for the Titan II and 
Minuteman programs. All the ballistic 
missiles are launched from Vandenberg 
Air Force Base and are targeted to es- 
tablished aiming points in the Pacific. 
PMR monitors all missiles during pow- 
ered flight to ensure that life and prop 
erty in the launch and impact areas are 


not jeopardized. 
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The missiles are tracked using radar 
and optical instrumentation at NMFPA, 
San Nicolas Island, Point Mugu, and 
Santa Cruz Island, and the trajectory 
data are reduced at Point Mugu for 
postflight analysis by the Air Force. 
Meteorological data in the launch and 
impact areas are gathered by weather 
stations and transmitted to the PMR 
weather center at Point Mugu where 
weather summaries are made. 

PMR also provides scoring informa- 
tion through the use of missile impact 
location systems (MILS) at various lo- 
cations in the range. The MILS stations 
detect the sound from a Sofar bomb (set 
to detonate near the Sofar axis) that is 
carried in the missile reentry vehicle, 
and, by comparing sound-arrival times, 
the location of the sound source is es- 


tablished. 


Bios 1—The Bios I (biological in- 
vestigation of space) program is a 
NASA research project being conducted 
at the Pacific Missile Range. The ob- 
jectives of the program are to conduct 
a group of bioscience experiments dur- 
ing exposure to atmospheric radiation 
and zero gravity, to measure the energy 
spectrum of the inner Van Allen belt, 
and to recover extraterrestrial, inter- 
planetary, particulate matter. 

To accomplish these objectives a 
4-stage solid-propellant Argo D8 rocket 
carrying a recoverable payload will be 
launched from the Naval Missile Facil- 
ity at Point Arguello later this year. The 
launch date will be selected to coincide 
with the arrival of a meteor stream from 
which the particles of matter are to be 
collected. 

A host of PMR resources will be uti- 
lized in supporting the Bios I program, 
including the development and construc- 
tion of three new facilities. One of the 
new facilities is required to balance the 
fourth-stage motor dynamically prior to 
launch. Two mobile bioscience laborator- 
ies are under preparation, one to be lo- 
cated at the launch site, the other aboard 
one of the recovery ships. Highlights of 
other PMR support to be provided in- 
clude: 

1. A trained Ordnance team for as- 
sembly, checkout, countdown, and 
launch of the Argo D8 vehicle. 

2. AN/FPS-16 radar IBM 7090 com- 


puter combination for obtaining real- 
time impact prediction to facilitate re- 
covery of the payload. Impact prediction 
is required because the range of the 
vehicle is beyond the present PMR 
radar tracking range, thereby eliminat 
ing direct coverage of the reentry phase 
of the trajectory for impact information. 

3. Double theodolite IBM 7090 com- 
puter combination for obtaining quick, 
high-accuracy wind data used to calcu- 
late adjustments for the launcher. Since 
the vehicle is unguided, the impact point 
is controlled by adjusting the launcher 
to compensate for the wind effects on 
the vehicle. 

4. Skin divers, ships, helicopters, and 
aircraft for locating and recovering the 
payload. 


Transit—The ultrastable oscillator, 
which is the heart of the Transit navi- 
gational satellite system, provides the 
basis for one of the best measurement 
tools that the United States has in its 
scientific arsenal. Frequency and time 
are among the few phenomena which 
can be measured with the amazing ac- 
curacy of a few parts in one hundred 
billion. 

Pacific Missile Range interest in the 
Transit program is twofold. As the 
Navy’s principal astronautics operating 
activity, direct support within its mis- 
sion and capabilities is given to the 
Transit satellite program. As a national 
missile range, the accurate and efficient 
measurement techniques which are be- 
ing pioneered by the Transit system 
find full and ready application in the 
solution of the multitude of measure- 
ment problems confronting the PMR. 

The PMR support of the Transit pro- 
gram may be divided into two areas of 
work: The first involves the establish- 
ment, operation, and maintenance of 
the worldwide Transit tracking network 
during the research and development 
phase of the program. The second 
involves planning, directing, and imple- 
menting the establishment of the opera- 
tional Transit navigational satellite sys- 
tem. 

PMR is carrying out the orderly 
transition of the Transit system from 
the research and development phase to 
the fully operational phase. Even be- 
yond the current transitional period, the 


PMR will continue to provide support 
to the organization which will be estab- 
lished to operate the Transit system and 
provide navigation services to all users. 

The feasibility of the Transit system 
to meet the specified operational require- 
ments has been fully demonstrated by 
the Navy’s prime contractors—the Ap- 
plied Physics Laboratories of the Johns 
Hopkins University—during exercises 
and studies performed using the first 
Transit satellites. These early satellites 
provided the basis for improvements 
which increase system reliability and 
ultimate accuracy. 


Fleet Training —During the conduct 
of research, development, test, and eval- 
uation operations on the national ranges, 
a considerable amount of military train- 
ing is accomplished by the services on 
those weapons which are fired during 
their development phase. Support for 
military training operations is therefore 
closely tied to the mission of the na- 
tional ranges. 

A considerable amount of training is 
conducted in the Pacific Missile Range. 
During calendar year 1960 a total of 701 
operations were conducted by Pacific 
Fleet units utilizing facilities provided 
by the Pacific Missile Range. These op- 
erations consisted essentially of Regulus 
I, Sparrow III, and Sidewinder missile 
firings. In addition, the Pacific Missile 
Range has supported introduction of 
the surface-to-air missile ships into the 
Pacific Fleet employing the Talos, Ter- 
rier, and Tartan missiles. 

It has been found from experience 
that a considerable saving in fleet re- 
sources is achieved when missile opera- 
tions are conducted in an established 
range. The range is uniquely qualified 
to handle the problems of safety, sur- 
veillance, instrumentation, and telem- 
etry during times when its facilities are 
not engaged in other programs. 

This procedure results in a maximum 
utilization of facilities already in being 
and removes the requirement for dupli- 
cation of facilities to support service 
training programs. Such operations in 
no way interfere with the high-priority 
national operation and missile pro- 
grams, and can be considered a bonus 
effect for the total national investment 
which has been made in the ranges. 
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Shown above is the Army’s new lightweight, air-transportable, amphibious T116 cargo and personnel carrier that will replace the 
Weasel and Otter for crossing mud and snow. The Army’s new M88 recovery vehicle, below, has a hydraulic boom-winch power 
system that enables the armored vehicle to lift 25 tons and recover tanks and other heavy equipment in combat (Army photos). 
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Tank versus Missile 


Modern guided weapons should end the concept of the tank as an 


invulnerable assault vehicle but they will emphasize and help to 


increase its more basic characteristics of firepower and mobility 


ISSILES already have become 

a major factor in the evolution 

of armor and undoubtedly will 
exert considerable influence on further 
tank development. There is general 
agreement on this point, but there are 
wide differences of opinion about the 
impact of guided missiles on tanks. 

An extreme example of recent views 
on this subject is that missiles will eli- 
minate tanks altogether. This opinion 
is based, in essence, on the tremendous 
armor-piercing capability of antitank 
guided missiles and the notion that the 
value of tanks resides chiefly in their 
armor protection. 

The first part of such an argument is 
certainly true, but the second part, and 
hence the conclusion, are well off the 
mark. With their shaped-charge war- 
heads capable of penetrating, at opti- 
mum standoff distance, armor three to 
four times as thick as the warhead 
diameter, even relatively small missiles 
are theoretically capable of penetrating 
any practicable thickness of tank armor. 

In practice, at other than optimum 
conditions, what is too often overlooked 
is that penetration of its armor is not 
necessarily lethal to the tank. Moreover, 
the very high hit probability established 
with missiles on proving grounds is un- 
likely to apply in the field. 

Nevertheless, in spite of the opera- 
tional degradation of performance, the 
fact remains that antitank missiles com- 
bine a high hit probability with great 
powers of armor penetration. 


Richard M. Ogorkiewicz 





A recognized authority on tank 
design, Mr. Ogorkiewicz, Lon- 
don, England, has lectured ex- 
tensively to the armed forces 
there and in the United States 
as well as writing many ar- 
ticles on his specialty in pro- 
fessional magazines. 





This fact is bound to affect tank de- 
velopment, but the destructive power of 
antitank missiles does not make tanks 
obsolete any more than its battlefield 
mortality has outdated the infantry. 
What the armor-piercing power of mis- 
siles does, instead, is to shatter finally 
the conception of the tank as an assault 
vehicle which is virtually or potentially 
invulnerable. In fact, tanks have never 
been invulnerable, and armor protec- 
tion has never been their sole or even 
principal characteristic. 

Unfortunately, the erroneous impres- 
sion persisted, and much effort has 
been expended on futile attempts to 
make tanks invulnerable, to the detri- 
ment of their basic capability to pro- 
vide mobile direct firepower. 

It is the latter, of course, which ac- 
counts for the lasting effectiveness of 
the tank as an instrument of war and 
which explains why its importance has 
been little affected by the introduction 
of several armor-piercing weapons. 
However, old ideas die hard. Con- 
sciously or subconsciously the illusion of 
invulnerability persists in many quarters, 
resulting in undue emphasis on armor 


protection and totally erroneous con- 
clusions that tanks are of no further use 
because their armor can be penetrated. 

The 
impact of guided missiles on tank 
development is that they reduce still fur- 


logical deduction from the 


ther the relative value of armor protec- 
tion. In view of their ability to pene- 
trate the thickest possible tank armor, 
the retention of relatively heavy armor 
protection clearly becomes increasingly 
questionable. The development of 
guided missiles makes it necessary, and 
possible, to concentrate on the other at- 
tributes of tanks. 

The French and the Germans have 
been working for some time on battle 
tanks which are less heavily armored 
and more mobile than the current U. S. 
Mé6o or the British Centurion. On the 
other hand, there is a significant body 
of opinion both in the United States 
and in Britain which upholds the con- 
tinued value of heavy armor protection. 


FN rss! from any influence of tradi- 
tional ideas, this attitude is based on 
the fact that hostile tanks, and potential 
enemy forces in general, rely on high- 
velocity guns against which a high de- 
gree of protection still can be attained 
within practicable limits of armor thick- 
ness. In consequence, this school of 
thought heavily 
tanks and is quite prepared to accept 
the inevitable penalty of greater vehicle 
weight. 

A strong case certainly can be made 


advocates armored 
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at present for having relatively thick 
armor, but it is highly questionable how 
far such an argument can be extended 
into the future. As the number of anti- 
tank guided missiles increases, the prob- 
ability of tank survival on the battelfield 
will depend less and less on its capacity 
to absorb punishment from hostile, 
high-velocity guns. 


VENTUALLY, as the number of 
weapons capable of penetrating any 


feasible thickness of armor becomes 
large, the ability of tanks to withstand 
hits from large-caliber, high-velocity 
guns will matter relatively little, and the 
cost of achieving this in terms of the 
necessary armor thickness will not be 
justifiable. 

It is also argued that any reduction in 
the thickness of tank armor is undesir- 
able because it will make it possible for 
hostile tanks to carry lighter guns than 
they do at present and thus make them 
more mobile. But the same would apply 
to our tanks, and, on the whole, we 
stand to gain more from any general 
increase in the mobility of tanks than 
our potential enemies who, in their geo- 
political situation, have less of a problem 
moving armored units about. 

Moreover, it would be a highly ques- 
tionable policy to try to keep down the 
mobility of hostile tanks by deliberately 
restricting that of ours, which is im- 
plied by the retention of heavy armor. 

If tanks will depend less than ever on 
their armor protection, as seems evident, 
more emphasis will have to be placed on 
their more basic characteristics which 


stem from the combination of firepower 
and mobility—in particular, their em- 
ployment will have to be modified con- 
siderably. 

As they will be more vulnerable, 
their survival will depend much more 
on their offensive power and agility in- 
stead of on their passive capacity to ab- 
sorb hits. In turn, this will call for a 
much higher degree of operational skill 
than that demanded of armored units in 
the past. 

Much more skillful tactics will now 
be essential, and success will depend 
upon the ability to outshoot and,out- 
maneuver the enemy rather than the 
capacity to take punishment. 

The development of guided missiles 
is likely to raise new operational prob- 
lems, but facilitate the 
achievement of greater mobility by lead- 
ing to lighter armor. How much lighter 
tanks can be built is debatable, but few 
would wish to reduce the weight of 
armor to such an extent that this would 


it also will 


affect adversely the freedom of move- 
ment of tanks on the battlefield by mak- 
ing them vulnerable to every stray bul 
let and shell splinter. 

In France, which has led in the de- 
velopment of antitank guided missiles 
since World War II and in the trend 
toward lighter tanks, it is now consid 
ered that the necessary and sufficient re- 
quirement for tank armor is to resist 
shell fragments of large caliber guns and 
automatic weapons up to 20 mm. This 
means armor about 40 mm. thick and 
vehicles weighing up to 30 tons, which 
is the weight of the new French battle 


As the number of antitank missiles increases, such as the Army’s SS-11, the ability 
of tanks to survive on the battlefield will depend less on armor (Army photo). 


tank. The new German battle tank also 
is in this weight category, which repre- 
sents a significant reduction on the cur- 
rently used battle tanks. 

The benefits of reduced weight are 
sometimes questioned, but there is no 
doubt that it facilitates the attainment 
of greater tactical mobility and lightens 
the over-all logistical burden. However, 
its greatest potential contribution is to 
the strategic mobility of armored units. 

Past trends toward greater vehicle 
weight and increased tonnage of whole 
units have had a very adverse effect on 
the strategic mobility of armored for- 
mations, which have reached a stage 
where their chances of employment are 
dependent on prior deployment in criti- 
cal areas. In fact, they have become little 
short of mobile frontier fortifications. 

If this situation is to be corrected, 
tanks must be made lighter so that they 
can get more quickly to where they are 
needed either by existing means of trans- 
portation or under their own power. 
This need presents in itself a very strong 
case for lighter tanks and greater mobil- 
ity, for the heaviest and most powerful 
tanks are of little use if they cannot be 
moved quickly enough to where they 


are wanted. 


URTHER reduction in weight also 
should be possible as a result of the 
impact of guided-missile development 
on tank armament as well as tank 
The 


brings in again the basic fact that the 


armor. question of armament 
tank is essentially a mobile cross-country 
weapon carrier. 

In other words, the tank serves to in 
crease by its mobility the effectiveness of 
the weapons mounted in it, and its com 
bat capabilities are chiefly a function of 
its armament. The armament, in turn, 
is a function of the most likely battle- 
field targets, which may be grouped un- 
der the three headings of personnel, em 
placed weapons, and armored vehicles. 

To be fully effective, tanks must be 
able to engage these three kinds of tar- 
get. So far this requirement has been 
met by a combination of machine guns 
with medium- or high-velocity guns, 
although prior to World War II, when 
tank guns of 37 mm. to 47 mm. were in 
fashion, the second of the three target 


categories was generally overlooked. 
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Basic capability of the Army's M60 tank is to provide mobile direct firepower and crew protection for offensive combat. 


For some time before World War II, 
many also favored lightly armed tanks 
which not only lacked effective shell- 
firing guns but had little or no ability 
to fight hostile tanks. This attitude re- 
sulted from the mistaken belief that a 
high degree of mobility would, some 
how, more than compensate for inade- 
quate firepower. 

The war exposed the fallacy of this 
belief and discredited the policy of un- 
dergunned light tanks. Such a policy 
would be clearly suicidal in the face of 
strong, hostile armored forces, such as 
those of the Soviet bloc, but occasionally 
it still finds some supporters. 

It was only during World War II 
that the requirements of tank arma- 
ment were satisfied by the general adop- 
tion of 75- or 76-mm. medium-velocity 
tank guns, which at that time provided 
satisfactory armor-piercing performance 
as well as adequate shell power. Since 
then, the demands of the third target 
category have led to further increases 


in gun caliber and muzzle velocity. 


HE caliber of standard tank guns 
has increased to 90, I05, or 120 
mm., and experimental tanks have been 


armed with guns of 155 mm. or even 
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larger caliber. At the same time, muzzle 
velocity has increased from about 2,000 
to 2,600 feet a second, common during 
World War 
second with ordinary armor-piercing 


II, to about 3,000 feet a 


ammunition. 

The combined effects of larger cali- 
ber and higher muzzle velocity have 
brought about the required increase in 
armor penetration and range. However, 
this improved performance has been 
bought at a price—the price being that 
of increased and ammunition 
weight and heavy loads on the vehicles. 

Gun weight, for instance, has gone 


gun 


up to about 6,000 pounds, and the 
weight of the ammunition has increased 
proportionately. At the same time, av- 
erage trunnion loads have gone from 
25,000 to 50,000 pounds up to 75,000 
to 150,000 pounds. Such heavy loads can 
be accommodated only in relatively mas- 
sive vehicles and, in consequence, the 
weight of tanks has gone up in parallel 
with the load of the armament. And 
yet even the heavy and powerful guns 
which are in use today are not consid- 
ered entirely adequate. 

Still greater penetrating power at 
longer range is demanded, and since a 
practical limit appears to have been 


reached in gun caliber at about 120 
mm., the only way in which such de- 
mands can be satisfied is by still higher 
muzzle velocities. In consequence, in- 
creasing attention has been given to the 
high-velocity, tungsten-core, armor- 
piercing ammunition which was intro- 
duced during World War II, first in 
the form of the HVAP shot, in which 
the hard core and the soft light-alloy 
body travel together to the target, and 
then the armor-piercing, discarding- 
sabot (APDS) ammunition in which 
the body separates from the core, result- 
ing in reduced air drag and less fall-off 
in performance with range. 

The first type of ammunition in- 
creased muzzle velocity to about 4,000 
feet a second and the other, 
originated with the British 57-mm. 6- 


which 


pounders of 1944, raised it after World 


War II to well over 4,000 feet a sec- 
ond. 

The adoption of APDS ammunition 
has greatly increased the armor-piercing 
performance of tank guns and to some 
extent has abated the demand for pro- 
gressively larger and heavier guns. 
However, the possibilities of further de- 
velopment along this line are limited 
by consideration of bore wear. The lat- 
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ter, in fact, has stabilized the muzzle 
velocity of APDS shot at around 4,800 
feet a second at which level it has 
been for several years. 


N the field of high-velocity guns there 

is still the possibility of achieving 
further increases in muzzle velocity by 
using smoothbore weapons. The diffi- 
culty, so far, with this type of arma- 
ment has been that of achieving satis- 
factory projectile stability. 

In general, fin-stabilized projectiles 
fired from smoothbore guns are inferior 
to conventional projectiles with regard 
to stability, but it might yet be possible 
to devise a method of spin-stabilizing 
projectiles fired from such guns. Thus, 
projectiles may be evolved which will 
have still higher muzzle velocities and 
the necessary stability. 

The alternative to further use of 
weapons relying for their armor-piercing 
performance on the kinetic energy of 
their projectiles is to go over to the use 
of chemical-energy rounds. These can 
be fired, of course, from conventional 
guns with obturation or from recoilless 
guns. 

The latter have the great attraction as 
tank weapons of being compatible with 
lightly constructed and hence highly 
mobile vehicles, although the compati- 
bility is achieved at the cost of the re- 
duced number of rounds which can be 
carried because of the large size of in- 
dividual rounds. 

The use of chemical-energy rounds 
with both types of guns also suffers 
from the disadvantage of relatively low 
muzzle velocity. This implies long flight 
time and arched trajectory, which are 
not conducive to a very high degree 
of accuracy, particularly at the increas- 
ingly long ranges demanded of battle 
tank armament. The velocity limitations 
are inherent in shaped-charge projectiles 
on account of the fuze reaction time and 
the possibility of charge breakup at 
higher velocities. 

Admittedly, the muzzle velocity with 
which satisfactory shaped-charge _pro- 
jectiles can be fired has increased over 
the years, but their nature is opposed to 
very high velocities, and this can only 
be compensated to a limited extent by 
fire-control equipment, even if it is of a 
highly sophisticated nature. 
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Thus, the use of chemical-energy 
armor-piercing ammunition inevitably 
leads to the adoption of guided missiles 
which can combine the armor penetra- 
tion of the shaped charge with the nec- 
essary degree of long-range accuracy. In 
fact, missile guidance more than com- 
pensates for the relatively low velocity 
dictated at present by chemical-energy 
warheads. Thus, the possibility arises of 
having tank armament which is effec- 
tive up to maximum battle ranges and 
yet which does not make excessive de- 
mands on vehicle size or weight. In 
other words, guided missiles have 
opened the possibility of light, highly 
mobile, and yet very powerful tanks. 

Unfortunately from the tank point of 
view, guided-missile tank armament has 





“Much effort has been ex- 
pended on futile attempts to 
make tanks invulnerable, to 
the detriment of their basic 
capability to provide direct 
firepower.” 





serious disadvantages as well as potential 
advantages. In some respects its char- 
acteristics are comparable to those of 
recoilless guns in that it imposes vir- 
tually no load on the vehicle in which 
it is mounted and is thus compatible 
with a light vehicle structure. But both 
types of armament are handicapped by 
the large bulk of individual rounds. 

In their present form with the optical 
line-of-sight command guidance, mis- 
siles also suffer from the disadvantage 
of a slow rate of fire, and they restrict 
the mobility of the vehicle from which 
they are fired because of the necessity of 
controlling them all the way to the tar- 
get. These disadvantages are serious, 
and before missiles can be adopted more 
widely as tank armament they must be 
overcome, which implies some form of 
homing missile. 

In principle there is no difficulty in 
developing such a weapon, but a homing 
missile is unlikely to prove a panacea, 
for it entails the penalty of increased 
complexity, cost, and susceptibility to 
countermeasures. 

However, even though the general 
adoption of guided-missile tank arma- 
ment is still some way off, guided mis- 


siles already have been applied to a spe- 


cialized role. In particular, they have 
been adopted already for long-range 
tank killers which are beginning to re- 
place heavy-gun tanks in their primary 
role of long-range tank destroyers. 

For instance, since their reorganiza- 
tion in 1959, French armored forma- 
tions contain a company of light AMX 
tank destroyers with SS-11 missiles in 
their light and medium armored bat- 
talions to increase their long-range capa- 
bilities against hostile armor. 

Further development of this type of 
guided-missile tank destroyer to super- 
sede the heavy-gun tank is bound to 
have a beneficial effect on armored 
units, as it will eliminate the heaviest 
and clumsiest type of armored vehicle 
in use to date. At present this type of 
tank destroyer is in the early stages of 
its development, and the French AMX 
with SS-11 missiles is little more than an 
improvisation—an earlier gun-armed 
tank destroyer which has merely ac- 
quired additional missile armament. 

Thus, the AMX combines its original 
gun and machine-gun armament with 
missiles and points to future tanks 
which might be armed with three dif- 
ferent weapons, instead of the two hith- 
erto customary. 

Alternatively, the hybrid gun-missile 
tank may be regarded as a further 
development of the special-purpose 
armor-piercing ammunition evolved 
for tank guns in addition to high- 
explosive shells. Now, instead of be- 
ing fired from guns, armor-piercing 
rounds would be discharged separately 
while a medium-velocity gun of mod- 
erate caliber would continue to be used 
to fire shells against targets which did 
not require or warrant the expenditure 
of missiles. In this way the tank would 
retain its essential capability to engage 
effectively and economically the main 
types of battlefield targets. 


HATEVER else will happen, the 

development of guided missiles 
will not eliminate the tank, if the tank 
is correctly regarded as a mobile source 
of direct firepower. But by reducing the 
relative value of armor protection, mis- 
siles will place further emphasis on the 
tank’s more basic and positive charac- 
teristics of firepower and mobility which 
they also should help to increase. 
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trike Back—and Win! 


S the wish merely to survive sufh- 

cient to thwart the will of a con- 

spiracy whose announced purpose 
is to destroy us? 

Despite a vague desire to seize the 
“initiative,” our purpose for the past 
sixteen years has been little more than 
to hang on to a comfortable existence. 
The history of those years indicates that 
something more is required. 

Maj. Gen. Carl von Clausewitz, in 
his “Vom Krieg”—the classic and still 
unsurpassed definition and analysis of 
war—declared that the defensive is the 
strongest form of war. This judgment 
was postulated on the actions of a state 
which was willing and was able to fall 
back before an antagonist until the 
attrition of battle, distance, and logis 
tics could take its toll. 

The strength of such a strategy, 
Clausewitz taught, lies in the oppor- 


tunity for a successful riposte when the 


William V. Kennedy 


enemy has been extended and worn 
down. 

To be effective, Clausewitz said, the 
riposte must be aimed at the destruction 
of the enemy’s armed might and the 
achievement of a conclusion satisfactory 
to the counterattacking force. 

The United States has been on the 
defensive since the end of World War 
II. We have allowed the enemy to ex- 
tend himself to the point where, in 
Hungary, a potentially fatal flaw ap- 
peared in the very foundation of his 
pow er. 

We have traded “ground,” both 
moral and territorial. We have gained 
time. But we have lacked and continue 
to lack the realization that we must be 
prepared for a riposte and that we must 
have a clear final objective for that 
riposte. 

In short, the enemy has the will to 


win, and we do not. 


This is not an argument that we 
“drop the bomb and get it over with.” 
I do maintain, however, that when the 
enemy has extended himself to the 
absolute limit, and has recognized that 
he has reached the absolute limit, he 
will strike and, in striking, will reveal 
his desperation. When that time comes, 
we shall fail ourselves and humanity 
unless we are ready, spiritually and 
physically, to strike at the heart of the 


Communist system. 


E should know by now that an 
unlimited air and space offensive 
against the Soviet Union and China will 
serve to weld a solidarity between the 
Soviet and Chinese peoples and their 
governments that will be impossible to 
break or overcome. 
If we are to avoid a peoples’ war, 
with fatal consequences to our cause, 
we must convince the Soviet and Chi- 
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nese peoples that we are out to destroy 
Communist tyranny, not Russia and 
China. Each weapon of mass destruc- 
tion that we are forced to employ is an 
argument in the opposite direction. 
The critical element of the Western 
riposte should be, therefore, a counter- 
offensive by land and sea capable of 
achieving a quick end to the agony of 
nuclear attack and counterattack. 


heer writer has had occasion to pre- 

sent these views in talks before vari- 
ous groups of men, ranging from com- 
munity service clubs to church groups, 
and in articles in a varied range of pub- 
lications. From the face-to-face talks, in 
particular, I have become convinced 
that the American workingman, the 
business executive, and the civic leader 
have a “sense of the jugular.” They 
know that the tiger is at their throats. 
They feel that the struggle can end 
only in the death of their country or in 
the death of the tiger. 

They are aware that both antagonists 
could suffer mortal wounds, but they do 
not draw from this that they should 
submit to the tiger. 

Deep within themselves, these very 
average Americans retain a confidence 
in their ability not only to survive, but 
to win. 

Between the mass of the American 
people and a large proportion of their 
statesmen, philosophers, journalists, and 
artists there is a gulf in communication 
and understanding. Uniess the intel- 
lectual community from which are 
drawn our statesmen, philosophers, and 
journalists succeeds in bridging this 
gulf we shall be dead men—or slaves. 

By and large, the American intellec- 
tual community has failed to admit to 
itself that it is in a life-or-death struggle. 
As represented in Harper’s, The At- 
lantic Monthly, The New York Times 
Magazine, the Saturday Review, and 
even in Esquire, this community recog- 
nizes that it is possible for both antago- 
nists to be destroyed. It denies vehe- 
mently, however, that survival, if there 
is to be survival, will be gained by one 
antagonist only. 

Out of this frame of mind arises the 
spectacle of the United States and the 
Western world leaping to the bait each 
time the Soviets extend the carrot. 
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If Mr. Khrushchev announces in 
Moscow or New York that the Soviet 
Union may be willing to consider some 
minimal concession on the disarmament 
issue, we can be sure of an hour-long 
panel discussion on each television net- 
work in which our ablest reporters will 
attempt to divine the “true meaning” 
of Mr. Khrushchev’s talk. All can be 
counted upon to utter hopes that we 
may have come, at last, to the point 
where we can “at least make a begin- 
ning” toward an understanding with 
the Soviets. 

We are forced to go through the 
formalities of disarmament negotiations 
as a matter of practical international 
politics. We know that just as we strain 
to reach the carrot, it will be snatched 
away. 

Many, perhaps most, of our statesmen 
are aware of the cynicism that lies at 
the heart of disarmament negotiations 
and the hopelessness of their ever mak- 
ing a contribution toward world peace. 
These, though they may be forced by 
circumstances to give lip service to the 
value of such negotiations, do not go 
about whipping up public hopes. 

There are others, however, who de- 
spite all their instincts, training, and 
experience persist in hoping that some 
good can be brought out of the sham 
and in raising the hopes of the public. 

The interval between the time when 
such hopes are raised and the hour 
when they are dashed once more is 
invariably a moment of hesitancy and 
doubt on the part of the West. 

If the statesmen must “go along with 
the game,” the reporters are under no 
such obligation. Surely, any reporter 
with the intelligence to write and read 
his own copy knows the truth of the 
disarmament story. Is he not, then, do- 
ing himself and his readers or listeners 
a disservice when he reports such nego- 
tiations as if they offer some hope of 
success? 
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Such reporting and analysis, and 
there has been a deluge of it on every 
point of East-West conflict, have served 
to dull and to confuse the basic Ameri- 
can consciousness that we are in a fight 
to the finish. 

This inability or, rather, refusal to 
deal with the world as it exists is ap- 
parent not only in the United States 
but throughout the Western world. 

From the English writer D. H. Law- 
rence to America’s Ernest Hemingway 
and France’s Albert Camus, Western 
literature has been dominated by writers 
who preach that man is a law unto 
himself. Faced with the world this 
literature has helped to create, Western 
philosophers, novelists, playwrights, 
painters, and sculptors are tending to 
withdraw into a world whose night- 
marish symbolism has meaning only to 
themselves. 

Appalled by both the real world and 
their imagined world, many Western 
intellectuals have affiliated themselves 
with pacifist and semipacifist move- 
ments. This affiliation is given expres- 
sion in such works as a recent French 
film which places treason in a sym- 
pathetic light. It goes into agonies of 
self-accusation over the devastation of 
Hiroshima and Nagasaki. 

But, typically, it expresses not one 
murmur of satisfaction that a tyranny 
also died in the explosions and that the 
lives of several hundred thousand hu- 
man beings were spared by the atomic 
intervention. 


F late, the pacifists and neopacifists 
have been joined in their despair 
and in their delusion by a powerful 
ally—Capt. B. H. Liddell Hart, the 
British military analyst. 
Understandably alarmed over the 
danger posed to his country by weapons 
of mass destruction, Liddell Hart has 
been seeking for several years to find a 
way in which a final total conflict could 
be avoided. In lectures and in articles 
during the past three years he has been 
urging greater reliance on “conven- 
tional” arms and formations to check 
Soviet aggression by means short of 
total war. 
Accompanying these arguments have 
been strident denunciations of any hope 
that we ever may be able to gain a 
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victory over Communism. Total war, 
Liddell Hart maintains, can mean only 
“suicide” or “mutual annihilation.” 

Once such a premise is accepted, one 
must proceed to some form of appease- 
ment. This, Liddell Hart does in his 
book, “Deterrent or Defense,” published 
in August 1960. 


AS he outlines in his book, strong 
conventional forces, coupled with a 


Western foreign policy based on a com- 


bination of the Rapacki “disengage- 
ment” plan in Europe and the pre- 


World War II appeasement policy of 
British Prime Minister Neville Cham- 
berlain will enable us to avoid total 
war. 

Liddell Hart recognizes that his rec- 
ommendations would involve major 
concessions by the West. Such conces- 
sions must be made, he says, for to 
stand fast constitutes “backing the So- 
viets into a corner.” Once the initial 
concessions have been made, he would 
rely on the “restraining power” of Po- 
land and the other satellites to hold off 
further Soviet demands. The Poles and 
the others would do this, he maintains, 
in order to preserve the “equilibrium” 
thus gained between the two great 
pow ers. 

At some point in this process of 
thought, Liddell Hart passes from the 
world as it is into a world of his own 
design. 

Neither Liddell Hart nor any other 
human being can tolerate such a situ- 
ation for long. When the imagined 


“solution” proves illusory there is no 


other avenue but despair. Thus, the old 
intellectual leadership has lowered itself 
into a pit. But humanity cannot remain 
in a pit. It must have hope. 

Happily, the intellectual leadership of 
the Western world is not confined to 
those who display the label. It is shared 
by any statesman, scholar, or ordinary 
citizen who is willing to address him- 
self to the problem as it is and who has 
the capacity to think through the exist- 
ing situation, step by step. If these 
thinkers are able to organize their ef- 
forts and to proceed toward a definite 
goal, the free world will follow. 

During the 1960 Presidential cam- 
paign, both candidates made a notable 
departure from the past. Whereas their 
elders had limited themselves to express- 
ing a determination to halt Communist 
aggression or, at most, to “roll back” 
Communist power, both Mr. Kennedy 
and Mr. Nixon declared flatly, of the 
struggle between freedom and Com- 
munism, “We will win.” No statement 
by either candidate produced a stronger 
or more positive crowd reaction. 

To declare that victory is our aim 
does not necessitate belligerency. We 
can test every proposal for disarmament 
and “lessening of tensions” to the limit. 
But we should do so accepting the cer- 
tainty that a limit will be set. 

We are in a situation similar to the 
“phony war” on the Western Front in 
1939-1940. At that time the world waited 
for two mighty armies to hurl them- 
selves against the concrete bunkers of 
the Maginot and Siegfried lines. When 
the struggle came, it developed in a 


manner totally different from that de- 
scribed in “the book.” 

The Communist “thrust through the 
Ardennes” may or may not develop in 
the manner which we, though not nec- 
essarily the Soviets and the Chinese, 
have prescribed. That thrust will come, 
in one form or another, under the same 
conditions extant just before the Jap- 
anese attack on Pearl Harbor—when 
the high command of world Com- 
munism decides that “it is now or 
never.” 

To date, we have given a great deal 
of attention to blocking that initial 
blow. But we have been naive in the 
extreme about the counterattack. 

Destruction all too often accompanies 
victory. But destruction must not be 
mistaken for victory. Destruction of 
selected military and industrial targets 
is a necessary part, but only a part, of 
the complex psychological and military 
process aimed at achieving a final vic- 


tory over world Communism. 


NCE we decide that we can settle 
for nothing less than victory we 
must aim at achieving that victory be- 
fore the point of devastation. Such vic- 
tory is won by men, on the ground. 
How to place those men on the critical 
ground with dispatch and with the 
necessary equipment to accomplish their 
mission is a problem of great challenge 
and complexity. 
It is a problem worth solving, for the 
solution holds forth the hope that be- 
yond the atomic cloud there is the light 


of day. 
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The Ordnance Museum 


The collection of old and new arms, ammunition, and vehicles at 


Aberdeen Proving Ground is a monument to past weapons design and 


development with 


T Aberdeen Proving Ground, 

Md., a visitor may witness many 

activities taking place daily in 
which the weapons of tomorrow are 
being designed and tested. In conjunc- 
tion with industrial specialists, combat- 
arms users, and ordnance technicians, 
the most severe and exacting tests are 
applied to items of equipment. 

These items may be placed in various 
categories. Some weapon systems are 
complete innovations, others are refined 
model improvements of existing items 
now in field use. And every now and 
then one runs across a new development 
that might have built into it a principle 
which first entered onto the military 
scene some 50 or 60 years ago. 

To cite an example of the latter cate- 
gory, down through the years hundreds 
of machine guns of all makes and sizes 
have been developed. In 1903 the last 
model of the Gatling gun appeared. 
Subsequently it was replaced with 
lighter and faster firing machine guns 
which were recoil-operated by powder 
gases. Some 53 years later, in 1956 to 
be exact, a power-operated aircraft ma 
chine gun based on the Gatling prin- 
ciple was built and adopted by our Air 
Force. 

In order to capitalize on past experi- 
ence, be it a success or failure, one must 
have access to items of equipment for 
study and evaluation. And often the 
item which was a failure teaches a better 
lesson than the one which was a success. 
At Aberdeen, Ordnance personnel are 


November-December 1961 


William H. Zierdt, Jr. 





Colonel Zierdt, U. S. Army, 
Retired, is a former editor of 
Armor magazine. 





most fortunate in that reposed at this 
grand old Army post is a museum con- 
taining the most complete collection of 
ordnance equipment in the world today. 
This museum is not limited to United 
States matériel, but within it and scat- 
tered on the environs one can examine 
weapons systems of all sizes, wheeled 
and tracked vehicles, and specimens of 
almost every type of ammunition used 
in warfare by friend and foe alike. 
Complete Hitler’s 
weapons, the V1 and V2 rockets, are 
available for study. 


models of secret 


A Soviet T34 medium tank captured 
North Korean 
Army can be inspected. In fact every 


from the Communist 
significant enemy tank made anywhere 
in the world can be seen, including the 
entire family of German Panzers which 
were encountered during World War 
II. Also available is the earliest U. S. 
Army vehicle—a White armored car, 
model 1916, which was the type used by 
General Pershing’s troops during his 
pursuit of Pancho Villa on the Mexican 
Border. 

Speaking of General Pershing, a 
Dodge touring car which he used on 
the Border in 1916 and his Locomobile 
staff car which he used in France dur- 
ing World War I are part and parcel of 
the Museum and are kept in running 


great potential for future armament advancement 


order by APG personnel. The car used 
during the Mexican Border campaign 
was presented by the American Legion. 

But enough of this historical nostal- 
gia. Just mentioning these few items 
should suffice to whet the appetite of a 
true military historian and get him on 
his way to Aberdeen for a personal 
inspection of the museum. Not only 
does the museum have ordnance items 
of historical interest, but, where feasible, 
the latest items of equipment in use 
today are on display. 

For example, U. S. Army flintlocks 
used in the American Revolution are 
flanked with the first 
ployed in winning the West, Spring- 


repeaters em- 


field .30-’03’s of World War I fame, 
Garands from World War II, and even 
the latest rifle—the 
M14 NATO, adopted several years 
ago by all NATO nations as the stand- 


model 7.62-mm. 


ard rifle—can be seen and inspected. 
The intrinsic value of this matériel 
cannot be measured in dollars and 
cents. In order to put this museum, 
with its abundant collection, in proper 
perspective and better appreciate its 
over-all value, let us go back some 
forty-two years and briefly review its 


history. 


N January 1919 a Technical Staff 
was created within the Ordnance De- 
partment. Its principal duties were to 
advise the Chief of Ordnance on the 
latest developments, both at home and 
overseas. This staff was charged with 
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design, testing, and research missions, 
and thus Aberdeen Proving Ground 
was placed under its direct supervision. 
Before the year’s end, this staff, demon- 
strating a great deal of vision and fore- 
sight, established a rmuseum at Aber- 
deen with the primary mission to serve 
as a background for the study of ord- 
nance matériel. 


_ was brought about principally 

by a requirement for the Ordnance 
Department to develop new artillery 
weapons based on lessons learned during 
World War I, and some sixty pieces 
were available for firing, disassembly, 
and study. Even at this early date the 
creators of the museum, with the as- 
signment of this study mission, were 
relegating rightfully the historical mis- 
sion to a secondary role. 

By 1927 the museum was well on its 
way to being established as one of the 
best in the world, if not the best and 
most complete at this period. Its weak- 
est point was the paucity of small arms, 
but this deficiency was soon corrected 
when a number of foreign rifles and 
machine guns were procured from the 
private collection of a Reserve Army 
second lieutenant named G. B. Jarrett. 
Today this same Jarrett is a retired 
Army Reserve colonel and is employed 
as the chief of the APG Museum. 

Between the two World Wars many 
official visitors examined the equip- 
ment in the museum. Tests and studies 
were conducted on various types of 
foreign ordnance matériel, and many 
outstanding features were incorporated 
into U. S. ordnance design. 

In 1940, when the alleged “limited 
national emergency” was declared, the 
building housing the museum collec- 
tion was required for Ordnance School 
classrooms, and the equipment was dis- 
persed among other buildings and lo- 
cations around the post. However, most 
of the ammunition collection was used 
at the school for instructional purposes. 
The dispersal of the equipment was 
considered a wise move at the time, but 
it was a serious disaster for the long 
pull as we shall see later. 

Although the Allied defeats in 1939 
and 1940 pointed up the necessity for 
further study of matériel, a metal scrap 
drive almost abolished the museum as 
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it swallowed up items that were, and 
still are, irreplaceable. 

Paradoxically, in September 1942 a 
Foreign Matériel Section was estab- 
lished at Aberdeen which had the re- 
sponsibility for receiving various items 
of foreign origin, cataloging, examin- 
ing, and analyzing them in detail. In 
April 1943 the museum became one of 
four sections of the Foreign Matériel 
Board, maintaining, displaying, and 
cataloging all foreign items. It also was 
responsible for maintaining a data file 
on U. S. ordnance items as well as those 
received from foreign sources. 

Teams were sent overseas to secure 
information and matériel to be shipped 
back to Aberdeen. By the spring of 
1943 the museum had available for 
study all important German and Italian 
items of equipment. The availability of 
this equipment put in action many pro- 
grams, one of the utmost importance 
being a study of armor plate. Another 
important test resulted in the develop- 
ment by the U. S. of 76-mm. ammuni- 
tion capable of penetrating the German 
Panther tank. 

During the war years, personnel in- 
creases were required in the museum 
in order to perform its increased mis- 
sions adequately. With the arrival of 
more foreign items, Ordnance experts 
were able to form almost a complete 
picture of enemy ordnance develop- 
ments including, in some instances, 
future predictions. Our designers also 
were able to develop U. S. matériel 
capable of countering the effectiveness 
of enemy weapons. 

In fact, some U. S. improvements 
were combined with significant Ger- 
man features to give us superior equip- 
ment. An example of this is the U. S. 
designed HVAP ammunition which 
provided greater effectiveness at a far 
greater range than its German counter- 
part. 

Many photographs were taken of the 
foreign collection in order to instruct 





“At Aberdeen, Ordnance per- 
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that reposed at this grand old 
Army post is a museum con- 
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our troops in enemy vehicle identifica- 
tion. The Bomb Disposal School, lo- 
cated at Aberdeen, used the museum’s 
collection of ammunition and bombs to 
compile a book on enemy ammunition. 

As the war ended, the technical in- 
telligence work phased out, and evalu- 
ation work was resumed. Thus the 
emphasis shifted from technical in- 
telligence studies of foreign items of 
equipment to a storehouse of informa- 
tion for aiding the ordnance designer 
in future research and development 
efforts. 

During the period from the end of 
World War II to the commencing of 
the Korean hostilities, the curator, act- 
ing on his own, began a study of all 
Soviet ordnance items. Many of these 
items had been captured by U. S. troops 
from the Germans who in turn had 
captured them from the Soviets. Trans- 
lation of German documents on the 
Soviet equipment was accomplished by 
the museum staff. Only a small number 
of Soviet items were missing from the 
collection, the most important being 
the Joseph Stalin III Tank (JS III) 
which appeared too late in the war to 
be combat tested. 


OWEVER, from pictures taken 

during the Berlin victory parade a 

scale model was made for study of con- 

figuration. Later, when the actual tanks 

became available, it is worthy to note 

that not a single alteration had to be 
made to the model. 

With the outbreak in Korea this 
study of Soviet equipment became in- 
creasingly important, and Ordnance 
technical activities again came to the 
foreground. Copies of all data on So- 
viet equipment were rushed to the Far 
East, while technical intelligence teams 
were trained by personnel from the 
Office of the Chief of Ordnance in con- 
junction with museum personnel and 
sent to the Far East as soon as possible. 

As the Chinese Communists entered 
the Korean war so did items of their 
equipment enter the museum for test 
and evaluation along with some Soviet 
items captured for the first time. At the 
request of Army intelligence agencies, 
aerial photographs of Soviet items of 
equipment were taken to assist in photo 
interpretation. 
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The foreign matériel exhibit hall at Aberdeen Museum depicts a wealth of historical ordnance development over the years. 


In peacetime many groups have used 
the museum for research purposes. One 
such group was the Metallurgical Ad- 
visory Committee on cast armor which 
studied foreign armor plate in 1953. 
Another example was a cooperative 
effort by the museum with a West 
Coast company charged with making a 
comprehensive study of machine-gun 
mounts. Two years later a research 
study of off-road vehicles was made. 

The Albion Malleable Iron Com- 
pany, in conjunction with Picatinny 
Arsenal, developed a new type of cast 
shell and sent representatives to the 
museum to study specimens to support 
their findings and development. Going 
back to the late 1940's, the American 
Locomotive Company sent engineers to 
the museum to study tanks—the result 
being our M47 tank. Representatives of 
Franklin Institute from Philadelphia 
made studies of German long-range ar- 
tillery which resulted in the German 
double-recoil system being incorporated 
in the U. S. 280-mm. gun. 


ONE could go on and on citing ex- 

amples of the aid and assistance 
rendered by museum personnel to in- 
dustry, service schools, other services, 
technical publishing houses, and foreign 
countries to show the peacetime worth 
of the museum. 
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At the request of West German ofh- 
cials, a German 75-ton King Tiger tank 
was returned last year to Germany for 
display in a museum. In addition some 
eight tanks and eight fieldpieces were 
shipped to Germany last summer. 

What of the future of the museum? 
Unfortunately, we have witnessed its 
popularity wax and wane. Also, un- 
fortunately, it has been run practically 
on a shoestring as there are no specific 
funds available for its operation and 
maintenance. Despite this lack of funds 
its operation has been highly successful 
during peace and war with its biggest 
setback being the loss of rare items of 
equipment to scrap-metal drives. The 
next biggest setback is deterioration 
due to lack of maintenance. 

Like all defense activities during 
wartime the museum’s responsibilities 
increased and were given additional 
funds and emphasis. But in peacetime 
it reverted to its main mission of sup- 
plying technical research and develop- 
ment information to industrialists, ord 
nance technicians, and other individuals 
and groups with a “vital need to know” 
in a particular ordnance field. 

It has been unfortunate, and still is 
in some quarters, that certain responsi 
ble individuals feel that the peacetime 
mission of the museum is one of a 
purely historical nature, thus overlook 


ing its vital contributions in the devel 
opment of ordnance items needed for 
the future. Such an attitude overlooks 


the full potential of the museum. 


permanent housing could be pro- 

vided for the museum together with 
sufficient funds to refurbish and re- 
paint large items which are in open 
storage, the museum’s permanent con- 
tribution to the defense effort would be 
greatly enhanced. It is estimated that 
one item such as a tank or fieldpiece 
can withstand the elements by being 
refurbished approximately once every 
seven years at a cost of only one hun 
dred dollars. 

This seems small enough to compen 
sate for the contribution the particular 
item might give to the future improve 
ment of our own weapons. To allow 
these items to deteriorate decreases the 
museum’s usefulness and in the long 
run will prove more costly than year- 
to-year upkeep if furnished now. 

The museum’s contribution to the fu 
ture of our country in the furnishing of 
important specific data is a tribute to the 
foresight of several Ordnance officers 
some forty-two years ago and should not 
be lost by shortsighted economy meas 
ures. Whether official funds are allocated 
or private contributions are made is im 


material. They are needed now! 
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Civil War Ordnance — IX 





The Union Air Force 


The Northern troops for a time had a large Balloon Corps manned by 


a group of early aeronauts who performed reconnaissance and planned 


bombing attacks, but little use was made of the then-novel vehicles 


N at least one phase of the Civil 

War, Northern operations were as 

one-sided and as overpowering as 
when gallant Franklin Buchanan, 
C.S.N., single-handedly fought his iron- 
clad Tennessee against Adm. David 
Farragut’s fleet at Mobile Bay. This 
phase was “the war in the air.” 

The North fielded a large Balloon 
Corps and had for a time such early- 
day aeronauts as Prof. John Wise, John 
LaMountain, James Allen, and Prof. 
Thaddeus Sobieski Constantine Lowe, 
the best-known commander of the 
Corps. 

The South sent up a few short-lived 
balloons with a corporal’s guard of 
daring birdmen, but experience and 
equipment gave the Union the edge in 
the air. 

Professor Wise, who was called “King 
of Aeronauts,” had written a success- 
ful book, “A System of Aeronautics,” 
and as early as 1846 he proposed bomb- 
ing San Juan Castle at Vera Cruz, 


“ 


Mexico, from balloons carrying “18,000 
pounds of percussion bombshells and 
torpedoes.” 

Wise’s projected balloon bombing 
was rewarded, for the most part, with 
scorn and ridicule, but some men did 
remember that in France the Revolu- 
tionists utilized ballooning for observa- 
tions against the Royalists. 

Wise made one of the early historic 
flights in 1859. In his Atlantic—6o feet 
in diameter with a capacity of 65,000 
cubic feet of gas—he and John La- 
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Mountain, another pioneer aeronaut, 
and several others, traveled from St. 
Louis to Henderson, N. Y. The flight 
of over 800 miles lasted some 20 hours. 
The lifeboat sus- 
pended from its basket in case the 
balloon landed in the Great Lakes. 

In the Jupiter, the same year, 1859, 
Wise flew the first airmail from La- 
fayette to Crawfordsville in Indiana. 


Atlantic carried a 


Although it was Professor Lowe’s am- 
bition to be the first to get a Union bal- 
loon into action at the start of the Civil 
War, actually it was a rival, James 
Allen, with two cotton exhibition bal- 
loons, who was the initial military aero- 
naut with the national forces. 

Shortly after Lincoln’s proclamation 
of December 23, 1860, to the governors 
of the twenty-four Union states calling 
for 75,000 militia, Allen volunteered 
his services with Governor William 
Sprague’s 1st Regiment, Rhode Island 
Detached Artillery. 

Born in Barrington, R. I., in 1824, 
Allen’s first solo ascension was from 
Exchange Place, Providence, in 1857. 
Associated with Samuel A. King, a lead- 
ing balloonist of his day, Allen’s air feats 
were well known throughout the New 
England States. 


But the most “colorful” of all the 
Union balloonists was Professor Lowe. 
Born in Jefferson Mills, N. H., in 1832, 
as a child he built unusual experimental 
kites. Later he replaced his plans for a 
doctor’s bag with the magician’s bag of 
tricks, and, in tall silk hat and flowing 
cloak, turned showman. 

Ever interested in chemistry and with 
a flair befitting one called “the hand- 
somest man in the East,” Lowe took up 
his first balloon in Canada at the fes- 
tivities for the opening of the Atlantic 
Cable, and he made a special ascent for 
the Mikado of Japan on his first Ameri- 
can visit. 

Lowe built for transoceanic flight the 
largest American balloon, the Great 
Western, which had a height of 200 
feet and a lifting capacity of 22 tons. 
The rattan-constructed basket, canvas 
covered, had observation windows cut 
in its sides. 

Even the older, celebrated Wise, im- 
pressed, wrote Lowe offering coopera- 
tion “to add my distinguished name to 
your enterprise.” As Wise had been un- 
friendly to Lowe’s earlier efforts, his 
letter was unanswered. 


FTER several attempts to take off 

from various cities had failed, the 
Great Western was destroyed through 
wind damage at Philadelphia. 

Lowe took his exhibition balloon, En- 
terprise, and, backed by Murat Hal- 
stead, famed editor of the Cincinnati 
Commercial, on April 20, 1861, flew 
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from Cincinnati to near Union (!), 
S. C. Lowe had left a banquet in his 
honor to make the flight “under perfect 
conditions.” 


IS landing was something else! Cap- 

tured by South Carolina folk, who 
thought he might be a Northern spy, 
Lowe was freed, then feted, when a 
local newspaper editor recognized him 
as the famed professor. But when Lowe 
was taken to Charleston he was jailed 
for a week which led to his remarking 
later, “I was the first prisoner of the 
Civil War.” 

Back in Cincinnati, Lowe told Hal- 
stead that the North must have a mili- 
tary balloon corps and asked Halstead 
to use his influence in Washington. In 
the meantime, the professor put on some 
exhibition flights to raise not his bal- 
loon, but his bank account. 

On Lowe’s arrival in Washington, 
he found Allen and LaMountain were 
with the Union forces on the Virginia 
front. Wise was busy trying to get a bal- 
loon ready for Maj. Gen. Irvin Mec- 
Dowell. 

On June 18, 1861, by means of the 
Magnetic Telegraph Company, Lowe, 
from the Enterprise, which had as- 
cended from the Washington Armory, 
sent a message to Lincoln: 

“This point of observation commands 
an area nearly fifty miles in diameter. 
The city with its girdle of encampments 
presents a superb scene. I have pleasure 
in sending you this first dispatch ever 
telegraphed from an aerial station and 
in acknowledging indebtedness for your 
encouragement for the opportunity of 
demonstrating the availability of the 
science of aeronautics in the military 
service of the country.” 

With the first Battle of Manassas 
(Bull Run) 


started his balloon 


impending, John Wise 
after McDowell’s 
advancing troops. Midway to the battle 
site, the Wise bag brushed against over- 
hanging trees in a forest and was so 
badly damaged it was returned to Wash- 
ington. 

With his balloon ready, now was 
Lowe’s chance to be the aerial eyes of 
the Federals in a major battle. Off he 
started with all the zest of a magician 
chasing an escaped rabbit! Six miles 
out of Washington, near Falls Church, 
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his balloon and crew were overrun by 
the fleeing Yankee soldiers and the 
stunned spectators, many certain that 
the victorious Rebels would be in Wash- 
ington by night. 

The ill-luck attached to the brilliant 
Wise held on, and his second balloon 
met with disaster. The aeronaut was 
unfairly blamed. With no pay, rations, 
quarters, or expense allowances, and 
smarting under the attacks on him, 
Wise resigned as Army balloonist. 

Allen, too, soon left the service—his 
two cotton balloons had burst—but he 
was recalled later and put with Lowe's 
corps. He became chief of the Balloon 
Corps, holding the position until the 
balloon train was disbanded and the 


Corps grounded. 


During the Civil War the Union 
Forces used their Balloon Corps 
mainly for aerial reconnaissance. 


Allen and his brother, Ezra S., who 
served with him, won the praise even 
of Col. Cyrus B. Comstock, an officer 
unfriendly to balloons and whose difh- 
culties with the Union’s No. One bal- 
loonist, Lowe, led to the professor's res 
ignation. Also high in praise of the 
Allen brothers was Gen. G. K. Warren, 
the last officer to superintend the Bal 
loon Corps prior to its demise. 

When LaMountain, a favorite of Maj. 
Gen. Ben Butler at Fortress Monroe, 
took up his war balloon in Virginia 
from the deck of the U.S.S. Fanny, 
this craft became the first aircraft car- 
rier in the United States Navy. 

LaMountain wrote Butler, August 13, 
1861, suggesting that a balloon be built 
to bomb Norfolk. He could complete 
it in less than a month’s time and at 
a cost of some eight or nine thousand 
dollars. 

Butler was impressed and sent the 
War 


Scott with his approval. Fortunately 


letter to Assistant Secretary of 
for the people of Norfolk, nothing came 
of LaMountain’s suggestion, referred 
to by Butler as “novel.” The Federal 
general did not realize that the idea was 
not novel. Going back beyond Wise 
and the Mexican War, four months af- 
ter the balloon’s invention by the Mont- 
golfier brothers at Annonay, France, 
on June 5, 1783, and only five days 
after its ascent with a human being, 
the idea of the use of balloons as war 


instruments was publicly expressed. 


T is thought that the first official 

American efforts to convert the bal- 
loon to military operations in America 
was in the Seminole War in Florida. 
The Seminoles, led by the Muskogee 
Creek warrior, Osceola, had been more 
than the Army could handle. Following 
Osceola’s death, after his capture under 
a flag of truce, his subchief, Young 
Wildcat, carried on the war. The pub 
lic had long been weary of it. 

Col. John H. Sherburne advised Sec 
retary of War Joel Poinsett that the 
Seminoles might be located by night 
which could spot 


balloon ascensions 


the Indian campfires. Sherburne found 


a complete balloon ascension set for $600 
offered by Charles Ferson Durant, the 
Nation’s first “professional aeronaut.” 

Gen. W. K. Armistead, command 
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Prof. Thaddeus S. C. Lowe devised a mobile gas generator for filling his balloons (Army photos). 


ing in Florida, refused to have any part 
of taking to the air against the Semi- 
noles. Despite Sherburne’s continued ef- 
forts, the Florida War closed—some 
four years after Osceola’s death—with 
no Army balloons having taken off. 

Professor Lowe, after missing Manas- 
sas, shortly was named head of the 
Federal Balloon Corps and on August 
2nd started building the Union, the 
Yankees’ first official military balloon. 
By the month’s end, the Union—with 
iron-sheeted floor as used by Wise— 
was in action. As had LaMountain, later 
Lowe had his aircraft carrier, the U.S.S. 
Parke Custis, used for river work. 

The Northern Balloon Corps grew 
to some seven balloons, and Lowe com- 
manded a dozen or so aeronauts and a 
large ground crew. One balloon was 
sent west to serve with Gen. Henry 
Halleck’s forces. 

Because of the rapid ebb and flow 
of Union fortunes on the Virginia battle- 
fields, Lowe devised a mobile gas unit 
for filling his craft. Though the Con- 
federates were never able to capture 
one of Lowe’s gas bags, they did cap- 
ture one of his gas units. 

Confederates looked with apprehen- 
sion at the balloons over their lands, 
and commanders realized that accurate 
intelligence was possible through aerial 


reconnaissance. 


EN. P. G. T. Beauregard in the fall 
of 1861 instructed Gen. James Long- 
street to use all precautions to conceal 
Confederate movements from balloon 


observation. Accordingly, when possible, 


tents were pitched under the cover of 
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woods. The Rebels kindled fake camp 
fires and set up dummy guns to thwart 
the observation of the Federal aerial eyes. 

Yet if the Southern military leaders 
in Virginia were concerned over the 
Union’s aeronautical operations, not so 
everyone in Richmond. Robert Garlick 
Hill Kean, head of the Bureau of War 
and author of “Inside the Confederate 
Government,” wrote: 

“They [the Yankees] send up their 
balloon frequently, but never high 
enough or near enough to see anything 
we wish to conceal. . . . It is a wretched 
humbug, but . . . Lowe is spending their 
money.” 

Kean’s observation from desk level 
was in error. Confederate Brig. Gen. 
E. P. Alexander wrote after the North 
had abandoned the Balloon Corps: 

“I have never understood why the 
enemy abandoned the use of military 
balloons . after using them exten- 
sively . . . Even if the observers never 
saw anything, they would be worth all 
they cost for the annoyance and delays 
they caused us in trying to keep our 
movements out of sight.” 

Maj. Heros von Borcke, former off- 
cer of the Guard in Berlin, Germany, 
Jeb Stuart’s chief of staff, poetically 
referred to the Union balloons as 
“hanging like oranges in the sky.” Rich- 
mond newspapermen were not so poetic. 
One wrote after a Federal balloon was 
sighted near the capital: 

“It may have been the notorious ‘Pro- 
fessor Lowe,’ one of the Ape’s [Lin- 
coln was termed the Old Baboon by 
some Southern writers] aerial corps 
enlisted to aid in the ‘subduing of the 





South.’ If so, we advise the people, 
wherever he touched terra firma, to 
give him something to remember them 
by. As a spy, by the rules of war, he 
deserves death . . . If it were the ‘Pro- 
fessor’ let him be treated accordingly 
—and not in the easiest way either.” 


HE writer was accurate in saying 

that the Balloon Corps had no official 
military standing. The men were ci- 
vilian employees, wore civilian clothes, 
and, for awhile, on their headgear wore 
B. C. (Balloon Corps) and A. D. (Aero- 
nautic Department) insignia. This head- 
gear was greeted by the soldiers with 
derision. 

Early in the war Confederate mili- 
tary leaders sought to get up their own 
balloons. In August an old exhibition 
balioon was reported flying for the 
Confederates near Washington. It was 
soon grounded by age. 

Charles Cevor and Richard Wells 
were among the Johnny Reb balloon- 
ists. They had some experience before 
Fort Sumter, and their Deep South as- 
censions were hailed by such papers as 
the New Orleans Picayune and the 
Savannah Evening Post. 

Perhaps the best known of the Rebel 
aeronauts was Capt. John Randolph 
Bryan, aide-de-camp to Gen. J. B. Ma- 
gruder, though he did not begin his 
scouting in a Southern balloon until 
1862. With no prewar experience, the 
brave Bryan would climb into a bal- 
loon filled with city coal gas and soar 
up to watch the Bluecoats. 

In May, Bryan—his balloon cut loose 
to free a soldier caught in the ground 
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ropes—drifted over the Federal lines. 
Under Yankee fire, Bryan let out a 
Rebel yell when a wind switch took 
him out of range. But the captain must 
have let forth with some Dixie cuss 
words when he found himself above 
the Gray lines and Confederate shot 
whizzed around him. 

The South’s most publicized balloon 
was the so-called “silk-dress” one, said 
to have been made from dresses con 
tributed by the women of the Confed- 
eracy. Less romantic writers state it 
was comprised of silk strips, imported 
for balloon building, varnished with 
gutta-percha dissolved in naphtha. Capt. 
Langdon Cheves, Jr., Savannah, built it 
early in 1862 at his own expense. 

Alas for the cause of Jefferson Davis, 
the balloon had a short life. Attached 
to the armed tug, Teaser, the ballocn 
made observations for four days. On 
July 4th, the Teaser ran aground on 
the James River near Malvern Hill. 
The crew escaped, but, as to the bal- 
loon, General Longstreet wrote: 

“The Federals gathered it in and 
with it the last silk dresses in the Con- 
federacy. The capture was the meanest 
trick of the war, and one which I have 
never yet forgiven.” 

From June 27th to July 4th—such 
was the action span of the Confed- 
eracy’s famed balloon. 

Jefferson Davis’ government had of- 
fered $100,000 to anyone devising a 
means of smashing the blockade around 
Confederate ports. At Mobile, Ala., 
William C. Powers, an “agricultural 
engineer-mechanic,” devised an “air 


bomber” and built a model. 


LTHOUGH a modern examination 

of Powers’ model and drawings at 
the Smithsonian Institution shows that 
it would not fly, it contained several fea- 
tures of modern successful helicopters. 
The crisscross slatting of the bomber 
car was of a similar design to that used 
years later in the construction of the 
British Blenheim bombers. 

And what did Powers do after he 
built his model? Realizing that if the 
South built such an aircraft and it fell 
into Union hands the North could 
mass-produce it against his people, 
Powers hid the model. 

While the South was making its out- 
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matched efforts to place a balloon force 
in the air, the Federal Balloon Corps 
was riding the sky, despite the “flak” 
of Rebel fire. Wrote an Old Dominion 
reporter: 


66 E had a little target practice on 

one of the balloons opposite Mrs. 
Christian’s farm [near Richmond] yes- 
terday afternoon. A superior rifle gun 
had the effect of making the Yankees 
draw down the balloon in a hurry. They 
conveyed it with rapidity to a point 
some distance off, then they sent it up 
again. Kemper’s battery also fired a 
shot at the balloon. These little notices 
to quit may teach the enemy better 
manners.” 

Confederate firing on the balloons 
was an annoyance not only to the 
aeronauts but to the ground troops as 
well. Rebel shells, though they missed 
the balloons—and none was officially 
reported shot down despite Sergeant 
Morgan’s observation—had to land 
somewhere. On the Peninsula, for ex- 
ample, artillery firing at Lowe’s captive 
balloon hit instead the cookhouse of 
Maj. Gen. Henry W. Slocum’s head- 
quarters, ruining pots, pans, and the 
underway breakfast. 

When action was slow, the Blue- 
coats would lay wagers as to whether 
the Southern guns would score a hit on 
the balloons. Though not an aeronaut 
was killed by Rebel fire, escapes were 
frequently miraculous. 

On one occasion Lowe’s Union broke 
loose in a storm and was carried North 
to Delaware where Secessionist sympa- 
thizers seized it. They were planning 
to smuggle the bag to the Confederate 
lines when the Federals recaptured it. 

A close call came for Lowe at Me 
chanicsville when his balloon rode into 
range of twelve masked Rebel guns. 
The artillery, firing together, ripped up 
the rigging of the balloon. 

Lowe had not only the Confederates 
with which to contend, but opposition 
within the Federal ranks. The balloons 
were first assigned to the Corps of 
Topographical Engineers. Lowe clashed 
with Col. John Macomb over necessary 
supplies, and Macomb, in turn, had 
favored LaMountain over Lowe. Maj. 
Gen. George B. McClellan, though, 
sided with Lowe. LaMountain, who 


left his balloon work for the military in 
February 1862, died a few years later as 
the result of a balloon accident. 

The successful operation of the North- 
ern balloons won the admiration of 
Count Ferdinand von Zeppelin, who 
came to the Federal Army in Virginia 
as an observer. 

Artillery officers recalled how in the 
fall of 1861 Lowe, from his balloon, 
had directed an artillery shelling of 
Falls Church, the first such air-to-land 
telegraphic operation in American mili- 
tary history. Followers of the Balloon 
Corps applauded Lowe’s work at Fair 
Oaks, Va., when his warnings tele- 
graphed from the Intrepid, the 32,000- 
cubic-foot companion to the Union, 
saved the Federals from a Confederate 
break-through. 

No Federal general was stronger in 
his support of the Balloon Corps than 
Maj. Gen. Fitz-John Porter, who is said 
to have made over one hundred ascen- 


sions. 


T Yorktown, Va., April 11, 1862, 

Porter was alone in Lowe’s balloon 
when a ground rope snapped. The 
general took off on a wild ride which 
almost carried him over the Rebel lines, 
and his cries could be heard by the Blue 
and Gray onlookers. 

From his balloon, in May 1863, Pro- 
fessor Lowe watched Joe Hooker’s army 
defeated by Gen. Robert E. Lee at 
Chancellorsville, the battle which caused 
the loss of Stonewall Jackson to the 
South. This engagement lost to Lowe 
his hopes of continued valuable service, 
as his aerial reports during the battle 
were ignored. 

The professor, leaving the Balloon 


Corps, returned to exhibition flying, 
and soon he was airlifting a wedding 
party from New York’s Central Park. 

When Lee invaded Maryland in what 
was to end in Gettysburg, the Union 


forces moved to intercept him. The 
Balloon Corps train was ordered by 
Hooker turned over to the Signal Corps. 
The Signal Corps’ Colonel Myer wanted 
none of the additional responsibility 
and protested that he had no money 
and no men to devote to the balloons. 

So the gas bags in the wagon train 
bumped their way back to Washington 
—the Balloon Corps was disbanded! 


381 








Shown above is the Army's Nike Hercules surface-to-air missile experimentally mounted on a Goer transport and launcher. A 
3-man crew can emplace, erect, and fire the weapon. Below is a model of the Army’s Mauler air-defense system designed to destroy 
short-range tactical missiles and high-speed aircraft. It carries its own radar and 12 rockets and can fire on the run (Army photos). 


ORDNANCE 





Defense Highlights: 


Monthly Review and Outlook 











e Combat-Ready Force Makes Ready.—The United States 
will have soon a force that is “ready to go” in fact rather 
than on paper. The Tactical Air Command and Strategic 
Army Corps, unified under the command of Army Gen. 
Paul D. Adams, are developing operational and training doc- 
trines for rapid deployment overseas should the need arise. 

Both commands have always proclaimed they were ready, 
yet there were gaps in their joint training and planning, and 
only this year it required a Presidential pronouncement and 
an aroused Congress to start procurement of adequate airlift. 

Now with a single commander to demand governmental 
support there should be less buck passing and more positive 
action in equipping our land-air combat-ready force with suf- 
ficient aircraft and the latest weapons. As revealed in this 
summer’s joint STRAC-TAC exercise, Swift Strike, there 
are deficiencies in both. 

STRAC now numbers 115,000 men in 3 airborne or air- 
transportable divisions. TAC includes tactical fighter, tactical 
reconnaissance, and troop carrier wings—total personnel about 
50,000. 

Defense Secretary Robert S. McNamara said the new com- 
mand will “substantially increase the flexibility, readiness, 
and combat effectiveness of the forces assigned” when it is 
formally established later this year after the Joint Chiefs of 
Staff complete directives on detailed force structure. 


e Progress on the Missile Front.—Missile reports, often 
drowned out these days by space achievements, show good 
progress. Air Force missile sites are being completed now 
on schedule with the expectation of forty-seven sites for Atlas 
and seven for Titan ready by year’s end. Recent tests of Titan 
I indicate that it should be operational now, with Titan II 
due in 1963. 

Army missilemen are pleased with Nike Zeus progress, 
after a successful test of an improved second stage that pro- 
duced higher velocity than the initial designs. The ground- 
control and guidance systems are reported to be on schedule 
so that the big test of a Nike Zeus firing at an ICBM target 
missile should take place as planned in July 1962. Construc- 
tion and instrumentation at Kwajalein Island, Nike launch- 
ing site for the test, is reported to be 70 per cent complete. 

The Air Force air-launched ballistic missile, Skybolt, has 
undergone dummy drop tests from a B-52 to check some of 
its flight characteristics. It seems to be on schedule and 
should be operational in 1964. 

The Polaris A-2, 1,500-mile missile was flown successfully 
for its full range from the test ship OsservaTion IsLanp. This 
was the first test since the jet vanes, source of previous 
trouble, were modified. 

The fifth Polaris-firing submarine is about ready to go on 


station. 


November-December 1961 


e Strategic Bombers Stay Alive-—While our missile arsenal 
grows steadily, the big bombers, the B-52’s, remain as our 
principal atomic bomb delivery vehicle. For these aircraft 
there is more than an adequate supply of superbombs, accord- 
ing to Gen. Curtis E. LeMay, Air Force Chief of Staff, who 
said, “I don’t think the Russians are ahead of us in super- 
bombs. They are behind us.” 

He also scoffed at the significance of the 100-megaton 
bombs announced by the Soviets. As others have pointed out, 
a 100-megaton bomb would be a wasteful employment of 
nuclear material. 

Continued Soviet threats, their massive nuclear tests, and 
the decision to put more Strategic Air Command bombers 
on the alert all seem to justify the production of more B-52’s, 
a step that is being reconsidered by the Defense Department, 


after an earlier decision to stop production. 


e Much Ado about Disarmament.—The United States 
Arms Control and Disarmament Agency was established by 
Congress in its closing days. The bill, urged by President 
Kennedy, passed in face of opposition by many Senators 
They claimed that the Departments of State and Defense and 
the Atomic Energy Commission were already gathering the 
necessary information to advise the President on disarmament 
matters. 

The major project of the new agency—“to conduct research 
and development in the disarmament field” —will be directed 
primarily at coordinating present nuclear detection work and 
to contract with industry for additional research. 

Yet for many months, under Project Vela, the Defense 
Department has had forty-six mobile seismic detection sta- 
tions waiting to be deployed to study conventional under 
ground detonations. However permission could not be ob- 
tained to set off the high-explosive charges. 

The seismic units finally are being spotted to study the 
shock waves of our underground nuclear tests before 
USACDA starts coordinating. 

The new agency looks like another “empire” on top of 
existing “empires” or, as a Senator once said: “When they 
don’t know what to do about a problem in Washington they 


pour more money into it.” 


e Three Men for the Moon.—Project Apollo, three men 
in space, made another forward step when a site in the Hous- 
ton area was selected for NASA’s manned space laboratory. 
This activity will be responsible for the design, development, 
and test of space craft and the training of space crewmen 
starting with the Apollo project. The decision on the site, 
owned by Rice University, rounds out the three principal 
establishments needed to launch men to the moon and be 
yond, the other two being the booster assembly plant near 
New Orleans and the launching complex at Cape Canaveral. 
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e Hot Air in the Arctic.—Neither the long string of nu- 
clear blasts in the Arctic nor the verbal blast in the United Na- 
tions has caused undue alarm in the United States. Both our 
Government and our citizens refuse to be “terrified” and, 
confident that we have a more than adequate stockpile of 
deterrent weapons, view all the “blasting” in its proper per- 
spective as primarily an attempt to intimidate the Western 
world. 

Furthermore everyone noted the duplicity involved in the 
continuation of test-ban talks up to the moment of starting 
tests that must have been under preparation for months. 


e Defense Role in Space.—Gen. B. A. Schriever, Com- 
mander of the Air Force Systems Command, says “space 
power must become a vital part of our national strength 
and security,” while other Air Force proponents demand 
that defense considerations be incorporated in NASA’s proj- 
ects to reach the moon. They also urge more funds to ex- 
pedite the Dyna-Soar space glider presently slated for a sub- 
orbital flight in 1965. 


e Sandy Hook Survives.—There are nostalgic overtones 
in the announcement that the Department of Defense has 
asked the State of New Jersey and the U. S. Department of 
the Interior to join in preparing plans for the use of the 
Sandy Hook, N. J., reservation as a State park and recreation 
center. At the turn of the century, Sandy Hook Proving 
Ground was the nerve center of Army Ordnance progress. 

This 1,600-acre peninsula known to mariners for genera- 
tions as “The Hook” juts five miles into the Atlantic Ocean 
directly east of South Amboy, N. J., and directly south of 
Coney Island, N. Y. Here for many decades the proof of all 
Army ordnance was conducted and some of the limited re- 
search and development was carried on. Sandy Hook was 
outgrown and replaced by the Aberdeen Proving Ground at 
the start of World War I. 

Eloquence was unsurpassed when officers of the “old” 
Ordnance Department spoke of life at Sandy Hook. The 
Brick House Mess with its vintage wine cellar was the toast 
of the Army. Dinner at The Mess was presided over by the 
commanding officer and was a black-tie function daily. 

Working hours were from 8 a.m. to near midnight. The 
ferry at week’s end took personnel back to the Battery at the 
tip of Manhattan when officers might again have a brief 
interlude with their families. 

The engineering achievements, while elementary by today’s 
standards, were not the less noteworthy. Here our field- 
artillery pieces were improved, our seacoast artillery advanced, 
and our small arms evolved. Barbette mounts were redesigned, 
the Crozier-Buffington disappearing gun carriage—then a 
marvel, now a museum piece—was perfected. The roll of 
the great ordnance engineers who held forth at Sandy Hook 
for nearly half a century is the list of the outstanding en- 
gineers who tried their best with meager resources and sup- 
port to keep Army ordnance abreast of the times. 

Recreation park or no, Sandy Hook will be a rendezvous 
for their gentlemanly spirits. They will thrill at the sound 
of successful test firings when newer generations of Ameri- 


cans will hear only the put-put of outboard motors and the 
crackle of barbecues on the otherwise tranquil beach of 
Sandy Hook. 

Such is the course of progress and the result of change. 
No one in his senses will protest that it is so. But Sandy 
Hook Proving Ground and the men who labored there de- 
serve to be commemorated with admiration and affection. 


e Packaged Logistics—The Department of Defense has 
introduced yet another approach in its determined attack to 
reduce the cost of weapons and other military needs by 
forming the Logistics Management Institute. This organiza- 
tion will be a nonprofit group for fact finding and research 
under contract to the Defense Department. 

Guided by a board of trustees, the organization will study 
and recommend improvements in defense management, 
initially in defense procurement. They will seek better an- 
swers to the questions of what and how much to buy and 
how to buy most efficiently. 

One of the first attacks on systematizing defense spend- 
ing, the Program Package, emphasized the tremendous cost 
of weapons systems and undoubtedly strengthened the de- 
cision to call in a large field of business-management experts 
as exemplified in the new institute. 

The first program package to be analyzed is the one cov- 
ering Central War Offensive Forces (deterrent forces) which 
when forecast ahead into 1967 revealed astronomic figures 
such as 900 Minuteman missiles—$4.5 billion, 720 Polaris 
missiles—$o billion, and lesser sums, also in the billions, for 
Titan and Skybolt missiles and long-range bombers. 

As previously reported, these forecasts were based on 
military studies of the forces required for our defense. 

In more direct economy efforts, Defense Secretary Mc- 
Namara already has launched the Defense Supply Agency 
to absorb single-service management of commodity pur- 
chases. It will save millions in reduction of requisition forms 


and mass buying, say the optimists. It will delay all deliv- 
eries, will fall apart in wartime, and is merely empire build- 


ing, say the pessimists. 

Defense officials also are mapping their strategy to per- 
suade industry to accept incentive contracts rather than the 
cost-plus-fixed-fee type. They would offer 15 per cent profit 
to the successful “enterpriser” and penalties if he falls down. 
They also are urging the services to broaden competition, 
as in the case of Borg-Warner and LeTourneau-Westing- 
house both producing the Army’s amphibious Larc. 


e Keener Brains Needed.—In space exploration the pres- 
ent problem is brains rather than economy, according to 
Dr. James A. Van Allen who discovered the globe-ircling 
radiation belts. He noted that our space effort is massive but 
blunt and needs more keen and scientifically competent pro- 
fessionals. Since such men are the product of our colleges 
and universities, he urged the National Aeronautics and 
Space Administration and the National Science Founda- 
tion to support a $100,000 annual program of fellowships 
in the fundamental sciences, including grants for additional 


research equipment. 
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Nike Zeus —One To Get Ready 


An Editorial 


NE of the most pressing problems facing the heads 
of our Nation today is the decision whether to go 
ahead now with immediate production of the Nike 

Zeus antimissile missile system. Many well-informed observers 
claim that priceless time already has been lost by the delay; 
others feel that the final completion of the exhaustive re- 
search and tests—begun five years ago—should come first. 

These tests will be conducted over the transocean ranges 
in the Atlantic and Pacific, terminating with full-scale work- 
outs from Vandenberg Air Force Base to Kwajalein Atoll 
shortly. Congress recently has appropriated $258 million for 
these final tests, 

The reasons for delay in an immediate decision to proceed 
with full-scale production of the Nike Zeus system seem to 
be a compound of costs and wishful thinking. Experts esti- 
mate that the complete network installed, adequate in size and 
location to protect the civilian population of the United 
States as well as its militarily strategic interests, may run 
to between $6 and $8 billion. This is an overawing cost to 
the uninitiated. By comparison with other Defense expendi- 
tures it is not. 

As to the search for a better system as daydreamed 
by some scientists, the response is that no such system is on 
the horizon and those that have reached the doodling stage, 
preliminary to any research and test programs, are still ten 
to twelve years away. In the meantime, the United States 
is without an antimissile-missile defense. 

Some facts about the Nike Zeus system are worthy of re- 
statement for readers who may be in the same quandry as 
are our governmental authorities upon whom the responsi- 
bility for the decision rests. The Nike Zeus system is the 
third generation of the Nike family produced by the joint 
effort of the Army’s Rocket and Guided Missile Agency 
and industry. 


ace member of the family over the past twenty years has 

advanced the range and accuracy of defensive missiles 
from the first which are still in being to protect our cities from 
hostile aircraft to the Nike Zeus intended to stop an oncom- 
ing enemy attack with ballistic missiles. Zeus is a 3-stage 
solid-fuel rocket of 450,000 pounds’ thrust which will carry 
its nuclear warhead within seconds to heights of 75 miles. 
The complex of instrumentation which is the control part of 
the system is vast and yet so accurate it will kill an oncoming 
warhead traveling at 18,000 miles an hour. 

Walter G. Herr, assistant project manager for Western 
Electric Company, told members of the Ordnance Associa- 
tion at their annual meeting in New York last December: 

“Nike enjoys the distinction of being the first completely 
operational major missile system in the field. Our improved 
Nike Hercules has knocked down a Corporal missile and 
has killed other Hercules missiles—because no other target 
rivaling the Hercules in speed and altitude has been avail- 


able. The supreme challenge is the ICBM and the IRBM— 
and Nike Zeus is the only system being developed to neu- 
tralize them. We are confident that the job can be done.” 

The Nike Zeus system—it is far more than the missile it 
self—is a vast aggregation of powerful radar installations for 
acquisition, tracking, and discrimination of the target. There 
is the target-track radar, the missile-track radar, the target 
intercept computer—all tremendous, intricate, and costly 
but essential phases of the system. The system will operate 
without human interference from the moment of detection 
of the oncoming hostile missile to the kill—all within a 


matter of minutes. 


LREADY over one billion dollars have been spent for re 

search and development of the system begun in 1957. 
The Congress has recently appropriated more than a quarter 
of a billion dollars for further tests. These will submit the sys- 
tem to its greatest proof when all the skills and products of 
the Army Rocket and Guided Missile Agency, the responsible 
military agency at Redstone; Bell Telephone Laboratories at 
Whippany, N. J.; Douglas Aircraft Company at Santa Mon- 
ica; and a thousand and more small and large producers of 
component parts together with the test facilities at White 
Sands, the Atlantic Missile Range (from Canaveral to As- 
cension) and the Pacific Missile Range (from Point Mugu 
and Vandenberg to Kwajalein)—when all these unite to test 
the Nike Zeus system against the Atlas ICBM. The Atlas 
warheads to be fired toward Kwajalein as targets will be 
launched as a feature of the Strategic Air Command's train 
ing exercises. Basic in support and appraisal will be the North 
American Defense Command. 

Thus the stage is set for a momentous trial. But breathing 
down the necks of those in authority is the pressing question 
of time. Is it better to wait at the cost of many months or 
to take what we have and get on with the business at hand? 
Some scientists say wait, some military experts say go. The 
head of the Army Rocket and Guided Missile Agency has 
said that production procedures and channels are completely 
established. Industry reports “ready.” Time to construct bases 
for the system once the signal is given (barring strikes, God 
help us!) will take from sixteen to eighteen months. 

For our part we stand with Lieut. Gen. Arthur G. Trudeau, 
Chief of Army Research and Development, frank appraiser 
of the facts as they are. He has said: 

“We must face it if we want a missile defense in this 
decade—Zeus is the only answer known to the free world. 
I would like to be able to hit enemy ICBM’s on the launching 
pad. I’d like to hit them as they come out of the factory 
door. But today Zeus is the only practical system.” 

But General Trudeau spoke before the Fulbright Memo- 
randum to muzzle our military from speaking out. And 
that was fortunate. Let’s get on with Nike Zeus at once and 
begin now to save time—priceless time. 





ASSOCIATION AFFAIRS 


Washington Post “Sailors” Go To Sea 
During Visit To Naval Air Station 


The sailormen of the Washington Post 
journeyed to the Norfolk area on August 
29th to observe naval activity ashore and 
at sea. About 200 members checked in at 
Naval Station BOQ’s for the meeting. On 
the first day, the A.O.A. crew embarked 
in buses for a tour of the Naval Air Sta- 


world situation and the importance of 
sea power. 

At the evening reception at the Naval 
Station Officers’ Club, Adm. Robert L. 
Dennison, Commander in Chief, U. S. 
Atlantic Fleet, and Supreme Allied Com- 
mander, Atlantic, was guest of honor. 


A.O.A. guests aboard the RANDOLPH watch antisubmarine demonstration. 


tion and the operating base. They ob- 
served overhaul work in the maintenance 
hangars and the many types of naval ves- 
sels moored at the piers. 

The party then embarked in the Ter- 
REBONNE ParisH (LST 1156), a postwar 
Landing Ship-Tank built in 1952, for a 
cruise through Hampton Roads to the 
Little Creek Amphibious Base. Lieut. 
Comdr. H. F. Munnikhuysen, the LST’s 
skipper, provided an opportunity for the 
members to inspect his ship and learn 
how the tanks or amphibious vehicles and 
their crews are handled. The landing at 
Little Creek also demonstrated the prob- 
lem of beaching an LST 

At the Amphibious Base, all hands were 
treated to a swim at the Beach Club and 
a seaside picnic lunch. In the base audi- 
torium, Rear Adm. John S. McCain, 
Commander, Amphibious Training Com- 
mand, and his briefing team described the 
planning organization and tactics of am- 
operations. The admiral also 
gave a forceful and concise talk on the 


phibious 
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The dinner that followed was informal 
with William E. Haines, Post president, 
presiding, and Vice Adm. E. B. Taylor, 
Commander, Antisubmarine Defense 
Force, the guest of honor. 

Other distinguished guests at the head 
table were Rear Adm. E. R. Eastwold, 
Commander, Carrier Division 16, Ad- 
miral McCain, and Stewart L. Magee, a 
regional vice-president of the A.O.A. 

Admiral Taylor welcomed the A.O.A. 
and briefly outlined the significance of 
the events to be witnessed the next day. 
He stressed the need for new develop- 
ments in all fields of antisubmarine war- 
fare and challenged the members to ob- 
serve the operations closely so that they 
might conceive some device or technique 
that would improve our underwater-war- 
fare capability. 

On Thursday the members reported for 
a day of sea duty on board the RANDOLPH 
(CVS 15), a carrier especially equipped 
for antisubmarine operations. The RAN- 
pOLPH is Admiral Eastwold’s flagship and 


serves as his “command post” for direct- 
ing Antisubmarine Defense Group Alfa 
whose mission is to accelerate the de- 
velopment of ASW tactics and equipment. 

Task Group Alfa is made up of the 
RANDOLPH and destroyers, antisubmarine 
submarines, land- and carrier-based air- 
craft, and helicopters. All these types 
were in action during the day demon- 
strating their weapons and detection de- 
vices. Comdr. James M. O’Brien, the 
executive officer, extended the hospitality 
of the ship to the members, and later 
Capt. Harry E. Cook, the commanding 
officer, after conning his ship through the 
channel, greeted his “supercargo” on 
the loudspeaker. 

Enroute to the operating area off the 
Capes the members were welcomed and 
briefed on the day’s program by the ship’s 
officers and then escorted on a tour of 
the carrier, including the flag plotting 
room, combat information center, ready 
rooms, hangar deck displays, and the 
engine rooms and firerooms. 

It was a perfect day with a light breeze 
and moderate sea and the schedule pro- 
ceeded without a noticeable hitch. 

Carrier Air Group Ten from its base 
at Oceana, Va., conducted the forenoon 
demonstrations with F8U, A4D, and AD 
aircraft. They made loft and over-the- 
shoulder bombing maneuvers, strafed, 
rocketed, and napalmed a towed sled, and 
exhibited in-flight refueling of an F8U by 
an AD. Then the flight deck was cleared 
while F8U’s and A4D’s made thundering 
touch-and-go landings followed by a fly- 
by of the entire group. 

In the afternoon, following a sailor- 
man’s dinner in the wardroom, the ASW 
units displayed their capabilities as soon 
as the ‘52F’s and helicopters were 
launched from the RANDOLPH. 

The S2F’s exercised their trapping 
technique using MAD (magnetic anomaly 
detector’ sear and launching depth 
bombs. The HSS helicopters demon- 
strated dunking sonar, and then the 
destroyers dashed in for the kill with 
ahead-thrown underwater missiles and 
depth charges. 

The submarine Grampus, steaming 
close aboard the RANDOLPH, made an in- 
teresting display of its periscopes and 
antennas, cranking up each device to 
show the various aids with which an 
antisubmarine submarine is equipped. 
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On the return run to Norfolk the 
tours of, the ship were continued, and the 
seadogs ‘of the A.O.A. swapped yarns in 


the wardroom over steaming cups of 


java. After the RANpoLpH anchored, mo- 
tor launches took the members ashore 





General Hurst Is Guest Of Honor At 
Meeting Of Louisiana Post, Texarkana 


The Louisiana Post was proud to have 
Brig. Gen. Richard M. Hurst as the guest 
of honor at its twelfth meeting held at the 
Texarkana Country Club, Texarkana, 
Tex., on September 7, 1961. 
Hurst commands the U. S. Army Ballis- 
tic Missile Agency located at Redstone 
Arsenal, Huntsville, Ala. 

Prior to the evening meeting and ban- 
quet approximately 150 Post members and 
guests toured production and maintenance 
facilities at Red River Arsenal and Lone 
Star Ordnance Plant. Operations visited 
included missile assembly, tank and ve- 
hicle rehabilitation, fuze production, and 
automatic data com- 
manding officer of 
Col. Donald M. Simpson, served as co- 
ordinator for these tours. 

Among those participating were busi- 
from Arkansas, 


General 


processing. The 


Red River Arsenal, 


ness and civic leaders 
Louisiana, and Texas as well as military 
and civilian representatives from the 
Ordnance Ammunition Command, Ord- 
nance Missile Command, Red River Ar- 
senal, Louisiana Ordnance Plant, Long- 
horn Ordnance Works, Lone Star Ord- 
nance Plant, 5th Missile Battalion, and 
Shumaker Naval Ammunition Depot. 
General Hurst, in his address, which 
was the principal feature of the evening 
* program, described the family of missiles 
now in use by the United States Army 
and some of those still in the research 
and development general 
stressed the necessity for efficient team- 
work between government and industry 


phase. rhe 


to produce ammunition with the reli- 
ability and capabilities required. His ad 
dress illustrated by a 
motion-picture film in color. 

At the meeting the following Louisiana 
Post officers elected: Presi- 
dent, Col. Thomas L. Gaines, U.S.A 
(Ret.), general manager of the Louisiana 
Ordnance Plant for Remington Rand 
Division of Sperry Rand Corporation; 
first vice-president, R. A. McElvogue, 
general manager of Longhorn Ordnance 
Works for Thiokol Chemical Corpora- 


tion; second vice-president, Henry Dor- 


was graphically 


were 


sey, deputy director for administration at 
Red River Arsenal; third vice-president, 
A. A. Rowland, general manager of Lone 
Star Ordnance Plant for Day & Zimmer- 
mann, Texarkana Division. 

Also: Treasurer, Ernest A. Merklein, 
Jr., Merklein & Company; secretary, Jack 
W. Marston, Ordnance Ammunition 
Command representative at Louisiana 
Ordnance Plant; National Council repre- 
sentative, Frank S. Kelly, Jr., Independ 
ent Gas and Oil Producer. 

The following directors 
elected: Maj. Don Catherman, command 
ing officer, Longhorn Ordnance Works; 
O. H. Clark, president, First National 
Bank, Marshall, Tex.; H. D. Honan, 
personnel manager at Lone Star Ord- 
Plant for Day & Zimmermann, 
Texarkana Division; Walter E. Huss 
man, newspaper publisher and radio-tele- 


were 


also 


nance 


vision companies owner 


Also: Ernest A. Merklein, Sr., Merk- 


Frank S. Kelly, Jr., outgoing president of the Louisiana Post, left, chats with 
Brig. Gen. R. M. Hurst, meeting speaker, and Col. D. M. Simpson, right. 
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lein & Company ; Samuel M. Sharp, vice 
president of Southwestern Electric Power 
Colonel Simpson, commanding 
officer of Red Arsenal; H. K. 
Thatcher, executive vice-president of the 


Company ; 
River 


Ouachita River Valley Association; Lieut 
Col. Alfred L 
5th Missile Battalion, 
John L. Tullis, president and general man- 


Toth, commanding officer, 
562nd Artillery; 


ager of J. B. Beaird Company 


Special Committee On Value 
Engineering Holds Second 
Meeting In Washington 


A.O.A. specialists in value engineering 
are now available to assist other associa- 
tion Divisions, Sections, and Committees 
in the solution of problems where VE is 
concerned. 

The second meeting of the Special Com 
mittee on Value Engineering was held in 
Washington, D. C., on May 25th. In the 
absence of the chairman, Deputy Chair 
man C. C. Van Vechten, Thompson Ramo 
Wooldridge Inc., Cleveland, Ohio, pre- 
sided. 

The first problem under discussion per- 
tained to the 
accrued by use of VE 


savings 
The 
current lack of definition of these savings 


measurement ol 


measures. 


leads to the by-passing of VE by program 
managers who are pressed by urgent time 
schedules in both design and production. 

The 


with 


Subcommittee on Education met 
Chairman J. H. Martin, General 
Electric Company, Pittsfield, Mass. To 
about VE, this 
proposes to write to other A.O.A 
Divisions and furnish 
qualified speakers, and to furnish VE case 


disseminate information 
unit 


Committees, to 


histories. 


Chairman S. J. Raiter, International 
Business Machines Corporation, Owego, 
N. Y., of the Subcommittee on Motiva- 
tion, reported that plans are under con- 
sideration to emphasize that value engi- 
neering embraces product improvement in 
all aspects as well as cost reduction, to 
assist the Department of Defense in in 
its VE pro- 
grams, and to establish effective liaison 


creasing the effectiveness o 


with the Education Subcommittee 

The Technical Subcommittee met, with 
Mr. Van Vechten presiding. Inasmuch as 
technical problems had not been received 
prior to this first 
centered on methods of attack on techni- 
cal problems 


meeting, discussion 
Particular attention focused 
curtailment of work in 
Government activities to 


on the paper 


technical save 
time and costs therein 

The meeting 
date of the next meeting to be set by the 
chairman. 


adjourned sine die, the 
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Executive Board, Standards 
And Metrology Division, 
Meets In Washington 


Plans for the Seventeenth Annual 
Meeting of the Standards and Metrology 
Division were the primary subject at the 
Division Executive Board 
15th 


Sandia Corpora 


eetir gz ot the 

Washir 
nairmat H ( Biggs, 
m, Albuquerque, N. Mex., 


f eight members and guests 


gton, D. C., on August 


led the group 
meeting opened with a report by 


A J (Ret.), 


( orporation, Dayton, Ohio, who 


Darmody, U.S.A 


1¢ ! Id 


cribed the Executive 


hnical Board at Niagara Falls, N. Y 


1 discussion of membership poli 


meeting of the 


| criteria for selection of members, 
Medvedeff, General Electric Com 
St Petersburg, Fla., outlined the 
vanization and operation of the ad hoc 

conditions 
Membership 
those 


careful 


mittee on environmental 


standards laboratories 


consisted of seven selected from 


qualified 
full membership list 


msidered most after 


reening of the 
Thereafter, work was conducted by mail 
minimize expenses 

outline 


The proposed and work 


scope 
1s mailed to each member. Information 
furnished by members came by mail and 
was edited and collated. The job was 


done at minimum cost in reasonable time, 


and the report is being considered for 


publication 

Progress reports were received on the 
vork of the Dimensional Standards Sec 
tion and the General Physical Standards 

tion’s ad hoc committee on accuracy 
The next Division meeting is scheduled 
held at the National Bureau of 
Standards, Washington, D. C., on Feb- 
ruary 14 and 15, 1962. The theme of the 
meeting will be, “The Practical Aspects 


to he 


of Standards.” 

\ list of distinguished speakers in the 
field of standards and metrology has been 
compiled, and an outstanding program is 
anticipated. It is also planned that the 
Sheraton-Park will be the Division head- 
quarters and the scene of the banquet on 
February 14th 


Committee On Recoilless 
Rifles And Ammunition 
Probes Metal Problems 


High-strength steels for recoilless rifles 
propellant envelopes for 
their ammunition dominated the 
sions of the meeting of the Special Com- 
mittee on Recoilless Rifles and Ammuni- 
tion Systems held at Frankford Arsenal, 
Philadelphia, Pa 

Chirty-one members and consultants of 


ind frangible 
discus- 
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the Committee met at the call of the 
chairman, Dr. S. C. Cummings, Reming 
ton Arms Company, Bridgeport, Conn 
Welcoming introductory remarks 
were followed by a review of the general 


and 


background of recoilless weapons by Dr. 
William Kroeger of Frankford Arsenal. 
A film of of recoilless 
weapons was shown, followed by discus- 
sions of the Davy Crockett and the heavy 
antitank weapon Paul Wilds 
and T. W. Dietsche of Frankford 

The problem of 
was introduced by Carl Carman of Frank- 
ford. He discussed the desired properties 
of a 200,000-p.s.i.-yield-strength steel and 


the characteristics of high-strength steels. 


recent firings 


system by 


' 
steels 


high-strength 


Ductility and impact specifications are 
major problems for the steel producers, 
and it concluded that assistance 
should be requested from the Ferrous and 
Nonferrous Metallurgy Sectjons of the 
A.O.A. Materials Division. 

Discussion of frangible cartridge cases 
became controversial as it raised questions 


was 


of definitions and objectives. Problems of 
low pressures and their high 
temperatures and potential cook-offs of 
combustible cases or envelopes, case rigid- 
ity, ignition uniformity, and other oper- 
ating characteristics were probed. After 
considering the many factors presented, 
it was decided to obtain additional in- 
formation to clarify the problem. 


residues, 





Subcommittee On Maintenance Manuals 
Hears Technical Papers At Meeting 


The first meeting of the Subcommittee 
on Maintenance Manuals, Special Com- 
mittee on Technical Publications, brought 
forth sixteen members and consultants to 
assist in its organization and considera- 
tion of problems in its area of interest. 

The Subcommittee met in Indianapolis, 
Ind., in July at the call of Chairman 
R. A. Johnstone, Allison Division, GMC, 
of Indianapolis. 

After welcoming and introductory re- 
marks, including a review of A.O.A. poli- 
cies and procedures, Mr. Johnstone dis- 
cussed maintenance manuals in a paper, 
“Machines, Words, and People,” empha- 
sizing the of publications in the 
military services. 

Maj. J. A. Quigley, Armor Board, Fort 
Knox, Ky., presented “As the User Sees 
Maintenance Publications,” a realistic dis- 
cussion of what actually happens to pub 
lications and matériel when they reach 
the end of the line, the user in the field 

A. W. McDermott, Ordnance Tank- 
Automotive Detroit, Mich., 
next spoke on, “As the Procurer Sees 
Maintenance Publications.” He empha- 
sized the urgent needs for both timely and 


role 


Command, 


adequate publications. Mr. McDermott 
also pointed out the difficulties of negoti- 
ating current 
specifications now applicable and the lack 


contracts with the many 
of standardized publication practices. 

D. F. Davies, Defense Engineering 
Division, Chrysler Corporation, Detroit, 
Mich., discussed “As the Producer Sees 
Maintenance Publications,” noting that it 
is essential that the contractor receive his 
contract at the earliest possible time to 
permit preparation of quality publications. 

Specifications today are too numerous 
and too general—they need codification 
and better definitization. Consideration 
must be given to the impact of engineer- 
ing changes upon the currency of publi- 
cations, Mr. Davies said, since these, too, 
must be modified as changes are intro- 
duced 

Other recommendations or suggestions 
pertained to format and prompt con- 
tractural actions. 

The Subcommittee noted several ap- 
propriate areas for immediate investiga- 
tion, and several ad hoc committees were 
appointed to investigate selected areas and 
to make an early report to the chairman. 


Members and consultants attending meeting on maintenance manuals at Indianapolis. 
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Underwater Ordnance Group Studies 
Problems Of Antisubmarine Warfare 


The complexities of modern antisubma- 
rine warfare and some of the methods and 
equipment used in this type of combat 
were presented to the Detection and Con- 
trol Section, Underwater Ordnance Divi- 


Tank Studies,” and W. C. Gleiter dis- 
cussed “Airborne Radar.” 

Jim Howard's paper, “Explosive Echo 
Ranging,” was followed by George Gim- 
ber’s “Minibuoy.” The final paper was 


Members of the Detection and Control Section during meeting at Johnsville, Pa. 


sion, at its meeting at the Naval Air 
Development Center at Johnsville, Pa., on 
July 11th and 12th. 

Dr. Alton D. Anderson, Cook Electric 
Company, Morton Grove, IIl., chairman 
of the Section, led the attendees. 

Technical papers were presented by 
personnel of the Antisubmarine Warfare 
Laboratory, Naval Air Development Cen- 
ter (NARDAC), with R. I. Mason, Tech- 
nical Director, moderating. W. S. Lee’s 
subject was, “Nonsonic Detection Meth- 
ods,” while Paul Moser spoke on “Model 


“Weapons and Their Effect on Airborne 
ASW Systems,” by J. Luckman. 
In addition to the general 
workshop sessions were held by the sub- 
section chairmen and their committees 
Work concentrated on new problems re- 
ceived from the Bureau of Naval Weap- 
ons. Security classification precludes dis- 
cussion of the work, but these sessions, 
combined with the presentations of the 
ASW technical papers, created an un- 
usually effective meeting fraught with real 

significance for the national defense. 


session, 





Northwest Post Visits Defense Units 
And Steel Plant In Two-Day Meeting 


The energetic Northwest Post held an 
extremely interesting meeting in August 
that is best reported in the sparkling 
words of its president, James J. Dalglish: 

“A.O.A. members from the Twin Cities 
and Duluth were joined by many mem- 
bers from out in the State and also from 
both North and South Dakota who came 
in by plane and car to assemble at the 
Holland House, Duluth, the headquarters 
hotel. At Duluth AFB a comprehensive 
tour of the Sage headquarters and installa- 
tion was staged. 

“The local Sage mission is to monitor 
all aircraft and any other airborne objects 
between the center of Iowa and the ends 
of Hudson Bay. We were able to see on 
the screens the movement of aircraft, the 
computations of direction, speed, eleva- 
tion, and other identification. The officers 
and men were very friendly and coopera- 
tive and showed a fine spirit and dedica- 
tion. 
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“The party then hustled by bus to the 
148th Fighter Group, Air National Guard, 
Minnesota. Here “we received a greeting 
and a stimulating briefing by Col. Ralph 
Jerome who explained to us how his 
group works every day to increase its 
ability to destroy any enemy as far north 
as possible. His thought is that it is 
better to be up there waiting for and 
preventing a strike than in following one 
where revenge might be the only re- 
course. 

“Capt. George Wise of the 148th then 
gave us a full-dress exposition of the 
equipment and flying capabilities of this 
group. Two of the fastest jet fighters in 
the world made our eardrums ring and 
our hair stand up as they came down the 
runway and then went almost straight up 
right over us. We were then given a de- 
tailed inspection of the Genie air-to-air 
nuclear missile. The Genie has a de- 
structive capacity of 1,700 tons of TNT. 


“We were given a briefing and a 
chance to crawl all over, in and out of the 
cockpit, under the jet engines, etc., of the 
F-89J Scorpion fighter. The electronic 
simulator for training pilots and the shops 
were next. This subject became so in- 
teresting that two of our members forgot 
all about the rest of us leaving and were 
stranded for a short time until they could 
hitch a ride back! A beautiful scenic trip 
via the Duluth Skyline Drive had been 
arranged for the return to headquarters 
at the Holland House 

“After just time enough to clean up, 
there was a good press conference where 
we were able to explain the objectives of 
A.O.A. and of our The 
press was very kind to us, giving us a 


present tour. 
very good coverage in three issues. Then 


followed a fine dinner—good food and 
excellent service. 
“What had been planned for a 


business meeting developed into a most 


brief 


Stimulating discussion by all members 
present, with the time slipping away at a 
Many good 


future 


proposals 
activities. Mr. 


supersonic rate. 


were made for 
Knapp made a fine presentation of the 
campaign for new members. 

“A resolution was passed, unanimously, 
offering the services of various members 
and calling upon the Post and the local 
military organizations to explore further 
into the production potentials of the 
Northwest community to do more of the 
work that must be done on government 
procurement and servicing. This resolu- 
tion will be implemented as rapidly as 
possible. 

“On the 17th the bus took us for a 
comprehensive 2'4-hour tour of American 
Steel and Wire Division of U. S. Steel 
Corporation conducted by Mr. Wilson 
and Messrs. Shunn and Morrison, cover- 
ing the whole process from coke making 
and blast-furnace operation through the 
intermediate steps to the finished steel 
products. Our ability to make enough 
steel is one of our great elements of mili- 
tary strength. It was good to learn more 
about how it is done. 

“After a quick but substantial lunch 
at the Holland we were off again to the 
dock where we boarded the U. S. Coast 
Guard cutter WooprusH. This is a beau- 
tiful ship which serves in many capacities, 
including that of icebreaker. It is under 
the command of Capt. Gil Porter. He and 
his officers and crew extended every 
hospitality that a well manned, 180-foot 
vessel could afford. Ralph Knowlton, of 
the Corps of Engineers gave a minute 
description of everything interesting in 
the harbor over the ship’s public-address 
system as magnificent 
body of water and then out into Lake 
Superior and back under the famous 
elevated bridge. (Continued on p. 391) 
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“It was like breaking camp when we 
started home, leaving some old friends 
and many new ones.” 

The skilled organizer helping Mr. 
Dalglish was John A. Friskey of Min- 


nesota Mining & Manufacturing Com- 
pany who was responsible for the split- 
second timing of this exciting and 
fast-moving program which covered so 
many facets of the national defense. 





Three Players Tie Net-Gross Score 
At Annual Washington Golf Tourney 


The Annual American Ordnance As- 
sociation Golf Tournament conducted 
under the auspices of the Washington 
Post brought out almost 400 golfers. This 
yearly event was held on Monday, Sep- 
tember 18th, at the Indian Spring Coun- 
try Club, Silver Spring, Md., where all 
courses were packed. 

W. J. Reed, Post vice-president, was 
committee chairman and assisting him 
were: A. W. Christopher, golf; E. M. 
Brodie, arrangements; W. R. F. Adams, 
registration; Walter Flynn, prizes; and 
L. Sponholtz, special events. The diligent 
efforts and tireless attention to detail on 
the part of the entire committee were 
evident in the smooth-flowing arrange- 
ments both on the golf course and during 
the evening events. All those responsible 
for the affair are due a note of thanks. 

The scoring committee was greatly 
startled when the final count showed three 
men tied for low net and the same three 
tied for low gross! Tied for low net with 
a 71 and tied for low gross were William 
Brownrigg, Capt. William H. Cross, 


U.S.N., and Maj. Gen. J. H. Wallace, 
U.S.A.F. (Ret.). 

To adjust the awards, the three drew 
straws which resulted in the miniature 
cup for low net, the John L. McCaffery 
prize awarded by International Harvester 
Company, going to General Wallace; the 
miniature for low gross, the Fairless 
Trophy awarded by the U. S. Steel Cor- 
poration, falling to Mr. Brownrigg; and 
Captain Cross being awarded the prize 
golf bag. All three will have their names 
inscribed on the two large trophies. 

In the evening many others joined the 
golfers to swell the crowd to over 450 for 
the reception, buffet supper, and drawing 
for door prizes. As a special event the 
club’s golf professional showed his skill 
in making trick shots. 

Interest was especially keen over a 
television set, portable radios, and power 
tools that were contributed by friends of 
the Association. All who participated 
received one of the new A.O.A. ties so 
that no one failed to have a souvenir of 
this pleasant occasion. 





Panhandle Chapter Members Meet And 
Inspect Pantex Ordnance Plant, Tex. 


Highlight of the summer meeting of 
the Panhandle Chapter, Mid-Continent 
Post, was a tour of the test firing site at 
Pantex Ordnance Plant near Amari’lo, 
Tex. A buffet dinner and business meet- 
ing followed at the Amarillo Air Force 
Base Officers’ Open Mess. 

Lieut. Col. Marvin J]. Bruedigam, com- 
manding officer of Pantex Ordnance 
Plant and Chapter executive vice-presi- 
dent, opened the program with a state- 
ment of plant history and mission. Irving 
B. Akst, director of development at Pan- 
tex and Chapter president, then briefed 
the group on the testing techniques and 
optical and electronic diagnostics equip- 
ment utilized in explosives experimenta- 
tion. 

The group then toured the site and 
viewed a mock-up of a typical test shot 
displayed on the firing pad; electronic 
gear for firing control, synchronization, 
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and record; and ultrahigh-speed cameras 
and related equipment in the adjacent con- 
trol bunker. 

At the road barricade the members wit- 
nessed a firing, which dramatically por- 
trayed the requirement for the many 
safety interlocks and procedures which 
had been discussed. The final stop was 
the photographic analysis laboratory and 
shop, where other cameras were on dis- 
play with samples of the pictures they 
produced. 

Following dinner, Chapter Vice-Presi- 
dent M. L. Ott read the A.O.A. preamble 
and the other Chapter officers were in- 
troduced. R. L. Robinson, secretary- 
treasurer of the Lone Star Post, spoke 
briefly. 

The meeting closed with the presenta- 
tion of the films “Fundamentals of Bal- 
listics” and “Photo-Optics at White 
Sands.” 
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ALCOA 
ALUMINUM 

IS 

FIELD -WELDABLE 


Aluminum—even the stronger new alu- 
minum alloys that make armored tanks 
and personnel carriers more mobile— 
is easier to weld than other armor ma- 
terials. More important—aluminum is 
easier to weld in the field. 

Highly portable gas welding equip- 
mentis readily available. Self-contained 
consumable-electrode welding equip- 
ment can be mounted on a jeep or 
mechanical mule and operate inde- 
pendently of power or cooling water 
source. Aluminum arc welding requires 
only a standard motor-driven dc weld- 
ing generator mounted on wheels. 

Welding theory and practice have 
advanced, too. Alcoa's Research Lab- 
oratories, for example, have found that 
the fatigue strength of welded alumi- 
num alloy is about the same as that in 
riveted or bolted joints of aluminum 
alloy. And butt welds can be finished 
smooth, by grinding and polishing if 
necessary, so stress-raising irregulari- 
ties are eliminated. 

Field weldability is one among many 
of aluminum's inherent abilities. No 
other metal combines all these: mobil- 
ity, armorability, flexibility, air trans- 
portability, air dropability, designability 
and availability. 

Aluminum—unparalleled in its 
breadth of applications to our new 
mobile weapons concept. How can we 
help you use it to best ability? Write: 
Aluminum Company of America, 
1875-L Alcoa Bidg., Pittsburgh 19, Pa. 

















ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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e CHARLES E. WILSON, former 
Secretary of Defense, ex-president of 
PACK AGING General Motors Corporation, and a life 

member of the American Ordnance As- 
sociation, died at his plantation home near 
POINTERS Norwood, La., September 26, 1961. He 
had been thrice honored by the Associa- 
tion as the recipient of gold medals for 
outstanding service. 

Long before Mr. Wilson assumed pub- 


A N EW CONCEPT IN lic office as Secretary of Defense he was 


closely identified with Ordnance progress. 


PACKAGING FOR RFI SHIELDING As president of General Motors he di- 
& ENVI RON M ENTAL PROTECTION rected the vast operations of that organi- 


zation which, under his leadership, was 
converted into the world’s largest pro- 
ducer of military equipment during World 
War II. 

Mr. Wilson was a native of Ohio. He 
was graduated from high school in Min- 
erva at the age of 15 and completed a 
4-year engineering course at Carnegie 
Institute of Technology in three years. 
Upon graduation he was employed by 
the Westinghouse Electric Corporation as 
a student apprentice and remained with 
that company for a decade. There he de- 
signed the first Westinghouse automobile 
starter. At the age of 28 he was em- 
ployed by Remy Electric Company, a 
General Motors subsidiary, as chief engi- 
neer and sales manager. In 1938, at the 
age of 38, he was transferred to Detroit 
to become General Motors youngest vice- 
president. 

In 1941 he succeeded the late Maj. 
Gen. William Knudsen as president of the 


=< Problem: You have instruments. eaui : corporation, which office he filled for 11 
: Ss, ment o ~ 
— r components that require years, General Knudsen, at the request of 


economical housings under the following conditions: President R egy te to Wash 
resident Roosevelt, had come to Wash- 


1. Lightweight, pressure tight, ete. and providing optimum protection against ington to marshal the Nation’s defense 
environmental conditions as per MIL specifications. production program to which he gave out- 


2. Positive shielding against radiated RADIO FREQUENCY INTERFERENCE. standing leadership. 

When General Eisenhower became 
President of the United States he ap- 
pointed Mr. Wilson as Secretary of De- 
fense, a post he held from 1953 to 1957. 
ene , ; 4 He redesigned the top echelons of the 

SPECIFICATIONS '— Zero container D : sadi 
efense Department, adding many As- 
Material: Aluminum in various alloys sistant Secretaries to the staff, and in 
Gauges: ap at ty to 0.090-in rs vi Zero male closure addition became renowned for his direct 
Sizes: Thousands of container sizes Yi RFI gochet seal appraisal of current problems and people. 
available from stock without toolin r-¥ eee i 

charge. A container for the pbamesens (ii i As a life member of the A.O.A., Mr. 
should have a minimum 5¢-in. radius “ao : Wilson took an active part in the Asso- 

and be 244-in. in height minimum. _. Ye Zero environmental rae + sas 
2 ciation’s programs and activities for more 


Shapes: Rectangular or round, or any | asket seal 
container shape to special order Zero latch than 20 years. In 1951 he was awarded 


Accessories: Latches, handles, panel flanges, AN i 
vacuum & pressure relief valves, 4; Zero female closure oe Charles L Harrison Gold Medal by 
humidity indicators, vibration & ae the Association’s Cincinnati Post. In 1954 
... £70 Nas 4) : ° 
complete accessorizing facilities. i the Cleveland Post presented him with 
MIL specs Can be edapted to meet all ¢~*— Zero container the Benedict Crowell Gold Medal. In 
t - ° . . 
ny specications. 1953 at the Association’s Thirty-fifth 
wow IT Annual Meeting he was awarded the 
For more information, write or call Joe E. Daniels —_ : oe! mrasoeed i Crozier Gold Medal for distinguished 
, ross-section of a typical Zero : 
container showing the ingenious service to armament preparedness. 
method of sealing against RFI & At the Association’s Cincinnati Post 


Ter ZERO MANUFACTURING CO. environmental factors. The Zero | meeting, Mr. Wilson, in a masterful ad- 


1121 Chestnut St., Burbank, California; closures are welded to the con- : “ 
; tainer walls to prevent RF! leak- dress, presented a philosophy of “Pre- 


Zero can now solve both of these problems for you in a single container. See the 
sketch below. This is your low-cost solution in packaging to get both environ- 
mental and RFI protection. 


telephone Victoria 9-5521 
I 55 age that may occur when other paredness as a Continuing Policy.” In his 


| (Los Angeles), teletype TWX-BRB-9862. fastening methods, such as bolts . . : 
and rivets, are used. recommendation were three major provi- 


Factories in Burbank, California and Palmer, Mass. sions : (Continued on p. 395) 
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things are happening S @ @ from northwest Florida down the 


Gulf Coast to Key West. This is the Eglin Gulf Test Range: a complex system of long-range tracking 
radar, modern telemetry receivers, microwave networks and data-handling equipment. Its mission: 
testing the latest in medium and short-range missiles, space probes and advanced electronic counter- 
measures. Vitro operates the EGTR for the USAF Systems Command. 


“ETO 


VITRO LABORATORIES / Division of Vitro Corporation of America / SILVER SPRING, MD. © WEST ORANGE, N, Jy. © EGLIN AFB, FLA,. 
SCIENTISTS AND ENGINEERS: JOIN THIS TEAM 
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Minuteman Transporter-Erector. Prime Contractor—Boeing Airplane Company, Seattle Wash. Missile Container—Military Div. of Cessna Aircraft Co., Wichita, 


Kansas. Tractor & Trailer—GMC Truck & Coach Div., Pontiac, Mich. 


MAGNESIUM LIGHTENS 


MINUTEMAN CARRIER... 
helps keep it rigid 


— Dow 


MAGNESIUM 


MILL PRODUCTS 


This huge transporter-erector will carry a Minuteman 
missile to its launching site, then raise it vertically, 
ready for placement in the underground launching 
silo. Magnesium was selected for many critical parts 
because of its stiffness and light weight . . . about 2250 
pounds of sheet, plate and extrusions. This is 400 
pounds less than the weight of the material originally 
considered. . 

The container must be light to meet highway load 
limits and rigid to protect the missile. For these 
reasons, all side panels, rear doors and access doors 
are made from magnesium AZ31B alloy sheet. 

In the tractor unit, magnesium sheet and extru- 
sions form the framework, panels, roof and floor. 
Even the bumper is of strong, lightweight magnesium 
alloy. Wherever a combination of light weight and 
stiffness is needed . . . for vehicle bodies, containers, 
housings, aircraft and missile structures . . . there’s a 
Dow magnesium alloy to do the job. For information, 
write THE DOW METAL PRODUCTS COMPANY, Midland, 
Michigan, Merchandising Dept. ‘1113DF11. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 





Magnesium alloys for 


missiles and aircraft... 


HIGH STRENGTH 
UP TO 800°F.! 


SHEET AND PLATE 





eh Can a 


FORGINGS 
HM21A_ | 








30€ 400 500 6 


" TEMPERATURE, °F. 
How thorium has extended magnesium’s 
useful service temperature range. 


High service temperature range and 
light weight . . . designers of missiles 
and aircraft can count on both with 
Dow magnesium-thorium alloys for 
elevated temperature use. This family 
of alloys offers strength and resistance 
to creep at high temperatures. Mag- 
nesium-thorium alloys are used in the 
Polaris, Titan, Talos and Bomarc 
missiles; in Agena and Scout vehicles; 
and in the F-105 aircraft. 

Forgings of Dow alloy HM21A have 
excellent mechanical properties up to 
800°F. Other alloys for extrusions, 
and sheet and plate, are available for 
use in the 300°— 800°F. range, for 
body skins, ducts, cowlings, electronic 
equipment housings, wings, fins and 
other applications. 

Dow elevated temperature magne- 
sium-thorium alloys are easily welded, 
without requiring stress relief. For 
detailed information and data, write 
THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Dept. 1155DF11. 


<- 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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1. Decide that we need a permanent na- 
tional-defense program. 

2. Recognize that the manufacturing in- 
dustry is one of the major elements of 
such a program and must be kept pre- 
pared at all times to produce military 
equipment to the latest specifications and 
designs and on short notice, in ade- 
quate quantities to meet full war require- 
ments. 

3. Provide legislation such as may be 
required to permit long-time contracts be- 
tween the defense departments and indus- 
trial concerns for the custody and main- 
tenance of such special or excess manu- 
facturing facilities as may be required for 
war production and which also will per- 
mit, to the extent possible, utilization of 
dual-purpose plants and facilities at all 
times in the interests of maximum produc- 
tion and stable employment. 

Mr. Wilson was truly a man of action 
who brought about tremendous good for 
the United States. His efforts in industry 
advanced the scale of living of millions 
of people in this country and abroad, 
and his contributions to the national 
security in peace and in war set a pattern 
of far-reaching effect. 


e GENERAL WALTER BEDELL 
SMITH, a life member of the Ordnance 
Association and a leading military figure 
of World War II, died in Washington, 
D. C., August 9, 1961. He is best re- 
membered as Chief of Staff to General 
Eisenhower during the greater part of 
World War II. 

A protégé of Gen. George C. Marshall 
from the days between the two World 
Wars, General Smith, then a lieutenant 
colonel, became an assistant secretary of 
the General Staff when General Marshall 
was made Chief in 1939. Three years 
later, just before the Allied invasion of 
North Africa, Major General Smith be- 
came Chief of Staff to Lieutenant General 
Eisenhower, commander of the invasion 
forces. There began the “Ike and Beetle” 
team which remained so close in war and 
in peace. 

General Smith’s death brought to an 
end 43 years of public service. During 
this period he held many military and 
civilian posts and was honored with four 
Distinguished Service medals. 

Following his return from Europe in 
1946 he was appointed United States 
ambassador to Russia and served in Mos- 
cow for three years. Upon the outbreak 
of the Korean war General Smith under- 
took another vital civilian assignment 
Director of the Central 
Agency. When General Eisenhower as 
sumed the office of President of the 
United States, Smith 
Under Secretary to John Foster Dulles, 
the late head of the State Department. He 


Intelligence 


General became 


resigned in 1954 to become vice-chairman 
of American Machine & Foundry Com- 
pany and president of AMF’s Atomics 
Inc. In tribute to General Smith, ex- 
President Eisenhower said: 

“He was my wartime Chief of Staff 
in both the Mediterranean and European 
Theaters and in that capacity earned the 
admiration and respect of his associates 
and glowing official tributes from the 
Allied governments he served.” 


e COL. BURNETT R. OLMSTED, 
a charter member of the Ordnance As- 
sociation and an Army Ordnance officer 
of remarkable talents and wide service 
throughout the Corps, died suddenly in 
Washington, D. C., September 1, 1961. 
He was well known throughout the Ord 
nance fraternity where his unusual ana- 
lytic powers and engineering skills were 
utilized with advantage in many posts of 
great responsibility. 

Colonel Olmsted was a native of Wash- 
ington and was graduated from Western 
High School where he was a colonel of 
cadets. He was graduated from the United 
States Military Academy in the class of 
1917. During the First World War he 
served in Europe, attaining the rank of 
major. 

In the years following that war he 
attended graduate school at the Massa- 
chusetts Institute of Technology and 
was graduated from the Harvard Uni- 
versity School of Business Administra- 
tion. During World War II he served in 
the Office of the Chief of Ordnance as 
coordinator of the procurement and sup- 
ply of arms and ammunition for combat 
troops. He was a specialist in the compu 
tation of requirements. 

He retired from active military service 
in 1951 and served in a consulting capac- 
ity during the following years, part of 
which were devoted to the early organiza 
tion and management of the 
Forces Communications and Electronics 
Association. 


Armed 


Colonel Olmsted was a founder of the 
Army and Navy Country Club, Wash 
ington; and was also a member of the 
Harvard Club and the Army and Navy 
(Town) Club. In these precincts as well 
as among his many friends in the Ord 
nance fraternity he will be remembered 
long for his jovial personality, energy, 
and talents. 


e COL. OTTO M. JANK died sud- 
denly at his home in Washington, D. C 
September 2, 1961. During World War II 
he was Assistant Chief of the Ammuni- 
tion Division, Office of the Chief of Ord- 
nance of the Army. In this important 
assignment he shared with the late Brig. 
Gen. Rosswell E. Hardy, Chief of the 
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Ask your Du Pont Explosive Systems Specialist about: 





MILD DETONATING FUSE 


Protection against RF energy 


This new and unique ordnance device enables you to transmit a uniform, high- 
velocity detonation for unlimited distances — with essentially no risk of damage 
to adjacent components. 

You can get Du Pont Completely Confined Mild Detonating Fuse (MDF) in 
a variety of explosive trains, encased in concentric sheaths of metal, plastic, and 
fiberglas. It is far more insensitive to physical shock and RF energy than conven- 
tional electric systems, but can be easily fired non-electrically. 

The protective jacket shields it against stray electrical currents such as those 
emitted by radar, radio transmitters or other high energy generators. Thus, 
Completely Confined MDF protects against premature detonation. 

Also, non-electrical firing does away with the need for a source of EMF, 
enabling you to save weight by eliminating batteries. 

Now obtainable with a core load of 2 grains/ft. of either PETN or RDX and 
a detonation velocity of 6,500-7,000 meters/second, Completely Confined MDF 
offers you a fast, reliable impulse transmission medium. 

A DuPont Explosive Systems Specialist is available to help you with your 
ordnance design problems. Just write E. I. duPont de Nemours & Co. (Inc.), 
2446 Nemours Building, Wilmington 98, Delaware. 


WEAPON SYSTEMS 
PUI’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Division and director of the vast program 
for the production of artillery ammuni- 
tion—one of the most complicated and 
arduous of all Army Ordnance wartime 
operations. 

Colonel Jank was a native of Boston, 
Mass. He was graduated from the United 
States Military Academy in 1917 and 
also was a graduate of the Army In- 
dustrial College. He received a master’s 
degree in mechanical engineering from 
Stanford University. 

Colonel Jank’s military career was 
marked by service in assignments of 
major importance. Prior to the Second 
World War he was stationed at many of 
the arsenals and depots of the Ordnance 
Department. After his retirement from 
active military service in 1949 he became 
general manager of the Lone Star Ord- 
nance Piant, near Texarkana, Tex., and 
subsequently assumed the duties of con- 
sultant to Day & Zimmermann, Inc., of 
Philadelphia. 

His memory will be held in affection 
not only by this group but by all members 
of the Ordnance Association of which he 
was an active and loyal coworker over 
many years. 


e A, WILBUR MACE, a charter life 
member of the Ordnance Association, 
died at his home in Washington on Sep- 
tember 21, 1961. He was a former vice- 
president of the Washington Post of the 
Association and throughout his business 
life was closely identified with the As- 
sociation’s work. He was long associated 
with the United States Steel Company 
and was a recognized leader of the steel 
industry. Mr. Mace was a native of 
Broome Center, N. Y. 

Following his graduation from Yale 
University Mr. Mace joined the United 
States Steel Company. During World 
War I, while serving in the Washington 
office of the company, he was a member 
of several industry-government advisory 
committees and was instrumental in de- 
veloping new methods to improve heavy 
steel plate. 

In 1933 Mr. Mace became a special 
assistant to the president of the Ludlum 
Steel Company, a position he held after 
the company’s merger with Allegheny 
Steel until 1940 when he became head of 
the company’s Washington staff. In 1948 
he retired and in recent years had been 
serving as an independent consultant on 
problems of engineering education. 

He was greatly interested in the Ord- 
nance Association and particularly the 
activities of its Washington Post. 

His genial and friendly personality will 
be missed by all members of the Asso- 
ciation, among whom he was widely 
known, and by his associates in the steel 
industry where he was likewise held in 
high respect. 
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Nearly two centuries ago, Karl Gauss, 
“Prince of Mathematicians,” kept a diary 
which was destined to become one of the 
most significant documents in the history 
of mathematics. 

In his diary Gauss jotted down the 
results of elaborate calculations that had 
led him to fundamental discoveries in math- 
ematics. But he never published these 
discoveries, and many of them remained 
undisclosed during his lifetime. 

It wasn’t until almost 50 years after 
Gauss’s death that his diary was found and 
published. Much time and talent, mean- 
while, had been spent in duplicating Gauss’s 
efforts. Mathematical progress had been 
needlessly slowed. 

In contrast, today’s scientists and engi- 
neers are alert to the importance of sharing 
their findings through publication. In fact, 
the number of definitive papers published 
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in a scientific or technological field has 
become a sure sign of the creative effort 
in that field. 

Bell Laboratories scientists and engi- 
neers publish more than 800 papers a year, 
reporting new observations and new think- 
ing in the arts and sciences that serve 
communications. They have also authored 
more than 50 technical books, many of 
which have become standard works of ref- 
erence. The steady stream of new informa- 
tion that comes out of Bell Laboratories 
again reflects the scope and depth of the 
creativity that works to improve Bell 
System communications. 


BELL TELEPHONE LABORATORIES 


@) 
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World center of communications research and development 








NEW DEVELOPMENTS 





TV Tube Sees in Dark 


A new electronic tube will enable field 
commanders to observe and direct battle- 
front operations at night without exposing 
troops to lights. 

Developed for the Army Engineers by 
the Radio Corporation of America, the 
new tube amplifies 100,000 times natural 
light otherwise too dim to see, such as 
starlight penetrating heavy cloud cover, 
and uses it to provide an amazingly clear 
view of a large area at night. 

With this new device, called the image 
intensifier floodlighting would 
not be needed to obtain TV pictures at 
night. It will operate on starlight, moon- 
light or natural skyglow. It has produced 
clear images on a picture screen on a dark 


orthicon, 


and cloudy night. 


New Type LCVP 

The Anti-Friction Hull 
Laurel, Md., will design and construct a 
landing craft for the Navy which will use 
an air pocket under the hull to reduce 
friction and achieve significantly improved 


Corporation, 


speeds 

The craft, which is to be ready for test 
and evaluation soon, will be similar to an 
LCVP (Landing Craft—Vehicle, Person- 
nel) in topside appearance. 

The underwater body will be different, 
since it is designed to retain an air pocket 
induced under the hull by blowers. The air 
pocket will be retained under the hull by 
two longitudinal keels located on the out- 
board sides of the craft and movable flaps 
in the bow. The pressure generated by the 
air will lift the hull, reducing the wetted 
surface and resulting skin friction. The 
craft will be propelled and controlled in 
the conventional manner. 


Air Force Talking Birds 


The United States Air Force will re- 
ceive the first of six “Talking Bird” com- 
munications packages in early November, 
containing all the equipment necessary to 
establish a communications center quickly 
in any remote area where inadequate 
facilities exist. The package can be rolled 
into any C-130A or C-130B aircraft, con- 
nected to existing power outlets, and be 
ready to be flown to any area where com- 
munications are needed 

Two of the communications systems will 
be assigned to the Tactical Air Command 
in the United States, ready for immediate 
deployment with TAC’s Composite Air 


Strike Force or with the Military Air 


Transport Service in event of contingency 
or airlift operations. Two packages will be 
assigned to U. S. Air Forces—Europe 
and two to Pacific Forces for theater use. 


Radiation-proof Vehicle 
An 80-ton shielded vehicle, designed to 
handle radioactive equipment, is under de- 
velopment by the Air Force Systems Com- 
mand and General Electric Company. 
The 525-horsepower “Beetle” moves on 


With this 80-ton shielded vehicle a man 
can handle radioactive material safely. 


tank treads. It is 19 feet long and is 
equipped with two huge robot mechanical 
periscope, television cameras, 
radiation-measuring instruments, and high- 
intensity lights. 

Purpose of the vehicle is to allow a 
man to get within close proximity of a 
highly radioactive piece of nuclear power 
or propulsion equipment. During tests of 
nuclear rockets the vehicle can be used to 
make adjustments on the rocket reactor 
without stopping the test. 

Shielded against radiation by a lead-steel 
shell a foot thick, with leaded glass win- 
dows nearly two feet thick, the operator’s 
cab can move up and down and rotate. The 


arms, a 


cab has a 6-position powered adjustable 
seat, 2-way radio, TV screen, and air con- 
ditioning. 

The vehicle’s two manipulator arms are 
delicate enough to pick up an egg without 
breaking it and strong enough to bend a 
steel bar. 


Multifuel Diesel Engine 

A family of multifuel diesel engines of 
20 to 650 horsepower has been developed 
by the Detroit Diesel Engine Division of 
General Motors Corporation. The de- 
velopment includes compression-ignition 
multifuel engines that can be operated 
with maximum efficiency with a complete 
range of fuels from diesel to gasoline. 

Extensive tests have demonstrated that 
the engine can burn various grades of 


gasoline, Army compression-iginition en- 
gine fuel, jet, kerosene and diesel fuels 
with power output varying only with the 
type of energy content of the fuel burned. 
With a high-compression ratio of 23 to 1, 
optimum output is attained from any fuel. 
These engines can use either of the fuels 
singly or in combination without engine 
adjustment. 

The development was financed with no 
allocation of military funds. The new 
family of engines is designed to meet re- 
quirements for both commercial and mili- 
tary use. 


Towed Logistics Glider 

The Army has selected Ryan Aeronauti- 
cal Company of San Diego, Calif., to de- 
sign a towed logistics glider capable of 
greatly expanding the cargo-carrying ca- 
pacity of Army aircraft. Unlike conven- 
tional aircraft with rigid metal-covered 
surfaces, the Paraglider concept utilizes 
a wing of flexible, plastic-coated material 
attached to a keel and leading edge mem- 
bers so as to form a dart-shaped, kitelike 
structure. The payload is suspended be- 
neath the wing. 

It is envisioned that logistics gliders 
could carry payloads of as great as 10,000 
pounds or more when towed behind Army 
aircraft, thereby speeding movement of 
large quantities of supplies, weapons, and 
fuel. 


New Hydraulic Pump 

A new variable-displacement hydraulic 
pump of wide military application has been 
announced by the Weatherhead Company, 
Cleveland, Ohio. The pump has unusual 
control, versatility, higher maximum speed 
and pressure capability. 

Meeting the requirements of military 
specifications, there are seven cylinders in 
the mechanism, each with a piston con- 
necting rod and low-mass check valve, 
each constituting a separate pump inde- 
pendent of the others but phased into a 
common outlet port. It is of minimum size 
and weight and is designed to serve a 
variety of uses including missile-handling 
equipment. 


Hydrofoil Amphibians 
The Navy has awarded contracts to two 
firms to produce research and development 
prototypes of an amphibious support vehi- 
cle which will utilize retractable hydro- 
foils during high-speed water operations. 
The vehicles will be tested by the Navy 
(Continued on page 401) 
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Ex Uno Plura 


(out of one, many) 


From a single basic design, a complete engine line. That's 
GM Diesel’s unique family of engines concept. 

Pioneered in the thirties—and proven by over 90 million 
horsepower—it concentrates all GM Diesel’s resources on 
the perfection of a single basic cylinder design for all engines. 
What does this unique family concept mean to you? 

It means you can meet every power need, from 20 to 1008 
h.p., by using engines of just 2 different cylinder sizes—with 
up to 70% interchangeability of parts between engines in 
each series. 

It means lower parts costs—up to 50% less than for Diesels 
built in a flock of different designs and 


It means you can meet growing horsepower needs (without 

loss of existing parts inventory or maintenance know-how) 

merely by stepping up to the next engine in the series. 

It means that all the advances of the past, present and future 

can be applied to every GM Diesel—whether it’s in equipment 

you've had for 20 years, or one that’s just off the line 

It means the ultimate in standardization benefits, with greater 

profits per engine on every GM engine you add. 

No wonder so many equipment buyers specify GM Diesel 

power. Ask for it in your next piece of equipment. 

Detroit Diesel Engine Division, General Motors, Detroit 28, 
Michigan. (In Canada: General Motors 


cylinder sizes. Lowest servicing costs, too. GM DI ESFL Diesel Limited, London, Ontario.) 


SERIES 53 & 71 ENGINES 


One proven design throughout the line builds greater value into every engine 


with a complete range of multifuel engines, 20 to 650 h. p. 
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if it were a missile, the time for intercept 
would already be past 
Your 


have 


anti-missile missile should already 
been on the way to a positive de- 


Structive intere epuon 


\n essential part of any anti-missile de- 


fense system is an advanced multi-func- 


tion, phased array radar-computer com- 
plex. This complex would permit the long 


range detection and selective tra king 


labeling of vast numbers of space and re- 


entry objects im luding satellites space 


missile or meteor shower ? 


vehicles, missile warheads and decoys. 


Needed is a 


which 


radar system with beams 


can be electronically steered in 
microseconds under the programming of 
an advanced computer. With such a ra- 


dar it is possible to detect and track hun- 


Hughes has pioneered, designed, 


dreds of targets while continuing the 


search for additional threats. Because this 
type of radar antenna makes no mechani- 
cal motion, it can be easily hardened to 
withstand the heat and blast of a nearby 


nuclear explosion, 


developed and produced many multt- 


function, phased array radar-computer systems for military operational use. 


We believe we are the only company that can make this statement. 


Creating a new world with electronics 


HUGHES AIRCRAFT COMPANY 
GROUND SYSTEMS 


FULLERTON, CALIFORNIA 
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and Marine Corps and their performance 
compared with other amphibious craft 

vehicle 
5 knots 


Design specifications call for 
that will travei at speeds from 
and upward on water and more than 25 


a 
2 
a 


miles an hour on land. The vehicles will 
be designated Landing Force Amphibious 
Support Vehicles, Hydrofoil (LVH). The 
proposed mission of the vehicles is to 
transport cargo and troops from ship to 
shore and then across land during the 
very critical assault phase of amphibious 
operations. 

Avco Stratford, Conn., 
proposed a vehicle utilizing two submerged 
foils. FMC Corporation, San Jose, Calif., 


Corporation, 


proposed a vehicle utilizing one surface- 


bmerged 


piercing foil forward with a su 
foil aft 


F-105 Carries Record Load 


More than 7 tons of conventional bombs 
were recently delivered on target by a 
single Air Force supersonic F-105 fighter 
bomber in a demonstration of limited-war 
punch capability. 

The 


bombs mounted on wing and belly racks 


load—26 conventional 565-pound 


was the largest ever carried aloft by 

single-engine fighter. The demonstratior 
of the jet’s capability for carrying nonnu 
clear weapons took place during special 
tests at the Air Proving 
Ground Center, 
Fla. The *-105 Thunderchief 
was powered by its Pratt & 
Whitney J-75 turbojet engine with after 


] orce s Air 


Eglin Air Force Base, 


Republic F-1 
standard 
burner. No auxiliary power assist was re 
i 
quired. 
The conventional bombs can be dropped 
Alter 
? t 
Bullpup 


with a 


singly, in pairs, or all at once 
natively, a number of air-to-air 
guided missiles can be carried 
reduced number of 565-pounders for cer- 
tain missions. 

It has been computed that the versatile 
1,400-mile-an-hour F-105 can carry more 
than 4,000 different combinations of con 
ventional weapons, plus extra fuel tanks 
for extended-range missions. It is also 
armed with a 20-mm. automatic cannon 
which fires at the rate of 6,000 shots a 
minute 

The aircraft, which qualifies for some 
15 different missions—as a fighter, as a 
bomber, a fighter-bomber, an interceptor 
and a tanker—is also capable of carrying 
nuclear and thermonuclear bombs inter 
nally. 


Parachute Developed 

Two major developments in the para 
chute field have been announced by the 
Ordnance Research and Development Cor 
poration of Miami, Fla.—the Turolla con- 
trol-descent parachute and the quick riser 
have been 


release. These developments 


achieved and tested as part of a privately 
sustained research and development pro 
gram 

The new parachute is said to enable 


the paratrooper or cargo to drop from 


a very high altitude with a high rate of 


descent, complete neutralization of drift 


ing and control of dragging, neutraliza 


tion of the “swing” before landing, 


complete check of dropping speed before 
landing, and control of the rate of descent 
The parachute also affords major land- 


ing accuracy, effective utilization for 
droppings in high winds, and economy of 


construction, as the basic aerodynami 


. 2 
design allows use of a substantially re 


duced surface area 
The quick riser release device is de 


immediate and 
both 


paratrooper or 


signed to .provide an 


prompt release of or risers 
from the harness « 
landing, thereby causing an 


ot the c: 


cargo after 


immediate deflation and pre 


venting any dragging alo 


of the paratrooper or cargo 


Redeye Steering Technique 


A revolutionary new type of steering 
technique has been deve loped for the Red 
weapon de 


eye missile, a surface-to-air 


signed for use by foot troops against low- 


Redeye’s infrared eye and pop-out fins. 


flying jets or conventional war planes. The 
entire missile weighs less than 20 pounds 
and is approximately 4 feet long and 
3 inches in diameter 

The Redeye missile carries only a single 
pair of steering fins, placed near the nose 
and canted at a 15-degree angle. These 
snap in and out as the missile revolves 
around its 


axis, steering the Redeye in 


whatever direction is required to keep it 
on target 


The guidance system starts with a heat 


seeking, infrared “eye” in the nose, which 


detects the heat exhaust from an aircraft 


and signals the missile onto a collision 


/ 


course. Electronic circuits determine the 


exact instant when the fins should snap 


out into the air stream. Since the missile 
is revolving many times a second, a cor 
rective turn in any direction is always pos 
rmined by 


sible. The amount of turn is dete 


how long the fins are extended 
The development of the Redeye guid 
ance system is the result of a joint effort 


between General Dynamics/Pomona and 
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Heavy Duty 
CLEVELAND 
CONTAINERS... 


for both 


Inter-Plant and Regular Shipments 


There’s real economy when you transfer, store, or ship in these 
heavy duty containers and cores: 


First — because of the rugged construction, as illustrated above 
with self-locking metal ends, they can be used over and over again. 
The heavy wall is spirally wound with multiple layers of high grade 
paperboard, closely butted and evenly bonded to give an extra 
measure of strength and utility. 


Second — our strategically located plants and modern equipment 
make prompt delivery possible at lower unit cost. 


Made in lengths and diameters to meet the needs of specific 
products. Typical uses are the packaging of metal strips, shafts, 
rods, tubes and other metal parts. They are also suitable when 
used as cores for paper rolls and fabrics, bodies for reels, and 
liners for metal drums. 


Write for our latest packaging brochure. 


THE 


CLEVELAND CONTAINER 


Plants and COMPANY Sales Offices: 


Sales Offices: Detroit 
Seetont 6201 BARBERTON AVE. « CLEVELAND 2, OHIO New York City 
Chicago West Hartford 
Memphis ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS _ rochester, N.Y. 


toc Angeles SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES Washington, 0.¢. 
Jonesburg.X, CLEVELAND CONTAINER CANADA, LIMITED a 


Greensboro, N.C. Plants & Sales Offices: Toronto & Prescott, Ont. - Sales Office: Montreal at Cleveland 
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New Developments (Contd.) 





the U. S. Army and U. S. Marine Corps. 
The infrared “eye” has been developed 
jointly by General Dynamics and Philco 
Corporation, Philadelphia, Pa. 

The Redeye missile gives foot soidiers 
an antiaircraft weapon to meet the needs 
of the jet age. It can be carried into the 
field by one man and launched from its 
carrying case simply by squeezing a trig- 
ger. The high speed of the missile allows 
it to chase down strafing aircraft. 


New Casting Method 

The U. S. Army Ordnance Special 
Weapons-Ammunition Command, Dover, 
N. J., recently announced that a revolu- 
tionary method has been developed for 
the casting of artillery and mortar shell 
for the U. S. Army. The new process 
permits casting shell from malleable iron 
instead of forged steel. 

A contract for the production of 173,800 
rounds of 8l-mm. mortar shell has been 
awarded to the Albion Malleable Iron 
Company, developers of the process. 

In addition to more effective fragmenta- 
tion, the new process permits production 
with a noncritical material, thus making 
more steel available for other defense 
work. 

To assure safety of the shell, a specially 
designed ultrasonic inspection device which 
detects and rejects unsound castings has 
been developed. The lack of a reliable and 
rapid method of inspection previously had 
been a major stumbling block in efforts to 


develop an efficient production process. 


Heat-Resistant Thermopile 

What is believed to be the first thermo- 
electric generator made of ceramics has 
been developed by Minneapolis- Honeywell 
Regulator Company for the U. S. Army. 
It is capable of operating at unusually high 
temperatures—up to 2,400 degrees Fahren- 
heit—and produces 4 times the voltage of 
thermoelectric generators made of more 
commonly used materials such as inter- 
metallics 

Output of the new generator is 1,000 to 
1,200 microvolts per degree centigrade. A 
pilot model delivered to the Army’s Pic- 
atinny Arsenal at Dover, N. J., which 
supported the development program, is de 
signed to deliver 100 volts under no load 

The ceramic unit may open the way to 
obtaining electricity from such “waste 
heat” as a rocket exhaust, and it also 
might be possible to tap for use the energy 
of a space vehicle’s nose cone that is super- 
heated by reentry into the earth’s atmos 
phere. 

The new generator uses nickel oxide (a 
ceramic) with a reference of platinum 
Use of the nickel oxide permits operation 
of hot and cold junctions at higher than 
normal temperatures. The resistance of the 
thermopile is therefore reduced and ap- 
preciable currents are supplied 
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NORAD ON THE ALERT 


Inputs from BMEWS Provide Instantaneous Missile Data Direct to NORAD Headquarters 


From our vast outer defense perimeter, over thou- 
sands of miles, to the nerve center of the North 
American Air Defense Command at Colorado 
Springs, the most advanced concept of data han- 
dling and checkout is being utilized in the BMEWS 
system. The stakes are high, for the purpose is 
defense of the North American Continent. 

At BMEWS installations operated by USAF Air 
Defense Command, computers read out missile 
tracking data from giant radars. This information 
is simultaneously relayed to NORAD’s Combat 
Operations Center. 

The Radio Corporation of America is prime 
systems contractor for BMEWS. At the COC, 
RCA’s Display Information Processor computing 
equipment automatically evaluates missile sightings, 
launch sites and target areas. By means of data 
processing and projection equipment installed by 
RCA and a team of other electronics manufacturers, 
the findings are displayed on huge, two-story high 


map-screens in coded color symbols, providing the 
NORAD battle staff with an electronic panorama 
of the North American and Eurasian land masses. 

The handling of BMEWS inputs at NORAD is 
an example of how RCA data processing capabili- 
ties are assuring the high degree of reliability so 
vital to continental defense. 


Out of the defense needs of today a new generation of RCA 
electronic data processing equipments has been born. For 
tomorrow's needs RCA offers one of the nation’s foremost 
capabilities in research, design, development and production of 
data processing equipment for space and missile projects. For 
information on these and other new RCA scientific develop- 
ments, write Dept. 434, Defense Electronic Products, Radio 
Corporation of America, Camden, N. J. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 











UNDERWATER ORDNANCE 


P. Eleson 





Important Bureau of Ships officials are 
insisting that in the 1970-1980 period the 
operational depth of U. S 
marines will not have to exceed 4,000 feet 


military sub 
They claim that there will be no “deeper 
and deeper” competition to compare with 
the fundamental concept of air supremacy 
characterized by higher altitude and speed 

For this 3uShips refuses se 
riously to consider nonmetals as potential 


reason, 


materials for submarine hulls. Instead, it 
plans to achieve the 4,000-foot operational 
depth with HY-120 (120,000 p.s.i. yield 
strength steel armor plate). Inherent weld 
problems will be minimized, according to 
present proposals, by laminating the hull of 
two or more abutting layers of steel plates 
whose weld lines are offset in the same 
manner as the mortar line in a brick wall. 

(This writer disagrees with the funda 
mental tactical concept that deeper and 
ever deeper will not be an important fac- 
tor in future undersea military supremacy 
All military history belies such a concept. 
High ground is high ground whether on 
land, in the air, in space, or beneath the 


waves—where “up” is down.) 


The ALUMINAUT received its formal 


send-off in September, with the announce 
ment of the formal signing of a $2-million 
contract between Reynolds International, 
Metals 
Company) and Electric Boat Division of 
The re 
search submarine will have a length of 
50 feet, displace 150,000 pounds, and will 
have an operational depth of 15,000 feet. 
It will be Woods Hole Ocean 
ographic Institution in a program of deep 


Inc. (a subsidiary of Reynolds 


General Dynamics Corporation 


used by 


sea research sponsered by the Office of 
Naval Research. Reynolds will recover its 
construction costs by leasing the vessel 
to W oods Hole 

Separate electrical propulsion systems 
will give the craft both a hovering capa 
bility and a horizontal range of 80 miles 
It will be equipped with sonar, TV cam- 
eras, and remotely controlled external 
manipulators. It will have a scientific crew 


capacity of two people plus a pilot 





Mr. Eleson has been a student in phys 
ics and has long held an interest in ocea- 
nography. He is an experienced author on 
both here and al 


technical subjects road 
and is at present professionally interested 


in the field of underwater ordnance. 
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The hull will be constructed of one- 
piece cylindrical sections of high-strength 
aluminum forgings, finish-machined and 
bolted together. The world’s largest alumi- 
num ingot has already been cast and 
will be forged by Wyman-Gorden. 

The craft's maximum cruising speed will 
be 3.8 knots; maximum time submerged, 
72 hours. Both 


propulsion will be by means of individual 


vertical and horizontal 
5-horsepower direct-current electric mo- 
tors, power to be supplied by four 77-cell 
silver-zinc batteries—each cell of which 
delivers 32,500 ampere-hours. 

Additional equipment includes a sonar 
sounding system with a 600-foot range, 
three transducers (up, down, forward), a 
2-way radio system, and underwater tele- 
The craft is expected to be ready 
for operation early in 1963. 

The desired depth of the ALUMINAUT 
will be achieved by proper adjustmient of 


phone 


its buoyancy. This is possible because of 
the fact that water is more compressible 
than will be the ALuminaut. Thus, it 
will sink to that point where increasing 
water density (due to increasing ambient 
pressure) matches the craft’s displacement 


weight. 


Project Mohole is up for grabs. This 
is the program sponsored by the National 
\cademy of Sciences/National Research 
Council aimed at drilling through the 
Moho, the seismic discontinuity marking 
the boundary between the inner and outer 
earth. Some two dozen companies attended 
the RFQ (Request For Quote) briefing 
by the National Academy of Sciences. 

NAC seeks a prime systems contractor 
Phase 1, which drilled a 615-foot hole in 
the ocean floor in 12,500 feet of water, was 
managed informally by NAC and AMSOC 
(the American Miscellaneous Society). 

In the go-for-broke phase of the project, 
drilling will be in more than 15,000 feet of 
water to a penetration of at least 18,000 
feet beneath the ocean floor. This poses a 
number of problems. 

First, there will be the problem of find 
ing the hole again. No one really thinks 
that the drill ship Cuss II (now under 
development) can remain hooked to its 
drill train and constantly on station dur- 
ing the entire process. Several solutions 
are being considered including: Placement 
of a sonar homing beacon on the ocean 
floor in conjunction with a widely flared 
drill casing rising from the ocean floor; 


marking the hole with a radioactive source ; 
and suspending the drill casing from the 
ocean floor to within a few feet of the 
ocean’s surface. 

The last solution, despite its initial cost 
and complexity, appears to be most favored. 
Not will it eliminate the blind 
threading of the needle routine, but it will 
enable very costly drilling mud to be re- 
covered and processed for reuse. Never- 
theless, this will be an expensive staying 


only 


and buoying process. 

Unprecedented engineering problems are 
involved in Project Mohole. However, 
aside from the scientific knowledge to be 
gained, it will provide valuable experience 
in extended deep-depth operations with 
possible major significance to the petro- 
leum and mining industries. 

More sonobuoys is one result of the 
stepped-up cold war. Reports are that pro- 
curement this year will exceed that of 
fiscal year 1961 by a factor of six—run- 
ning to tens of millions of dollars. Sono- 


buoys are the throw-away devices dropped 
by aircraft which float in the ocean and 
listen for submarines, radioing their find- 


ings to patrolling aircraft above. Cur- 
rently, there are some eleven suppliers of 
this item. 


Range of MAD, Navy’s ASW 
netic anomaly detection gear, will be ex- 
tended threefold by a program now under 
way by the Bureau of Weapons. Effective- 
ness is conditioned on successful develop- 


mag- 


ment of a new magnetometer. 
Underwater magnetic navigation may 
get an assist from a device originally con- 
ceived as a blind landing aid for aircraft. 
Principle of the system revolves around 
the fact that a wire with an electric cur- 
rent running through it sets up a magnetic 
field. The intensity and declination of this 
field can then be measured by a near-by 
vehicle in order to determine its position 
wire. Magnetic 
radiation, 


to the exciting 
unlike radio-frequency 
readily attenuated in seawater 


relative 
fields, 

are not 
The concept is protected by patents. 


The Navy's first hydrofoil antisubma 
rine patrol boat will be stabilized by an 
autopilot developed by the Hamilton 
Standard Division of United Aircraft Cor- 
poration. The inertially stabilized system 
will hold the boat’s hull at the required 
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height above the water and will control 


also will limit 
boat to 
partially banked turns in moderate seas 


Hamilton 


pitch, roll, and yaw. It 


sideslipping to allow the make 
and flat turns in turbulent seas 
Standard also is supplying the craft’s navi- 
and a 5-kw. solid-state 


gational system 


power converter 


The Navy's search for ASW patrol 
craft extends beyond conventional surface 
ships, hydrofoils, ground-effect machines, 


helicopters, and conventional aircraft 
BuWeps is showing a marked interest in 
high-performance VTOL (vertical take 
off and landing) craft as a means of ex 
tending the capabilities of its Dash ASW 
drone helicopter concept. Object is two 
fold 


on ships now 


[To mount higher performance craft 
scheduled for Dash and to 
be able to provide smaller ships with a 


comparable capability. 


The Navy has switched from electrical 
to chemical heat for its Polaris guidance 
apsule shipping containers. A compound 
f salts utilizing the latent heat of fusion 
is a heat reservoir replaces original elec- 
trical heating elements. New system adds 
200 pounds to the loaded shipping con 
tainer but is able to maintain the gyros at 
their specified temperature of over 100 de- 
grees Fahrenheit (to within plus or minus 
100 hours in 
ambient temperature of minus 20 degrees 
Fahrenheit 
$3,000 from the old container’s cost. Sup- 
plier of the 
Cryotherm Corporation, Fogelsville, Pa 


2 degrees) for an outside 


The new system also shaves 


chemical heating system is 

If the gyros are subjected to a tempera- 
ture too far from their designed operating 
temperature, at best, readjustment is re- 
quired; at worst, major repair. Problem 
occurs in shipping guidance capsules from 
Naval Weapons Annex at Charleston, 
S. C., to the fleet ballistic missile 
anchored in Holy Loch, Firth of 


Scotland 


tender 
PROTEt 
Clyde 

Dunking sonar for the Navy's new 
HSS-2 all-weather helicopter will have 
over ten times the range of current dunk- 
Capable of 360-degree 

AN/AQS-10 system 
made by Bendix Corporation, a 
to Sikorsky Aircraft Divi 
sion of United Aircraft Corporation. Heli- 


ing sonar systems, 
active scanning, the 
is being 
subcontrac tor 
copter pilot and sonar operator are pre- 
sented with audio signals and visual range 
and bearing of any underwater object de 
tected by the device 


Acoustical telemetry has been devel 


oped by the Bendix-Pacific Division of the 
Bendix Corporation. Principle is similar to 
Data in- 


formation frequency-modulates subcarrier 


that of radio-frequency telemetry 


oscillators, which in turn frequency-modu 
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late a carrier. The carrier operates on any 
IRIG channel from 10.5 ke. to 52.5 ke. As 
many as ten continuous subcarrier chan- 
nels can be received over underwater dis- 
tances of up to five miles with a one per 
cent accuracy. Power requirements are 
small. At a range of 1,000 yards, a 40-ke. 
carrier would use only 0.03 watt. 


Someday we may talk to porpoises, ac- 
cording to Howard Kelly of the U. S 
Naval Ordnance Test Station, China Lake, 
Calif. Speaking at a conference on fluid 
and solid mechanics at Michigan State 
University recently, Mr. Kelley based this 
suggestion on extensive research now un- 
der way on porpoise-to-porpoise communi- 
cation and the noted high intelligence of 
the animal. 


A “bottom bounce” method of under- 
water sound propagation is being investi- 
gated by the Martin Company as a pos- 
sible aid to The 
company would place permanent and loud 


submarine navigation 


nuclear-powered sound sources at known 
locations on the ocean floor, on which un- 
dersea craft could take range and direction 
bearings. 

A $1 million Asroc trainer has gone 
into operation at the Norfolk Navy Base. 
Sonar, computer, fire-control, and launcher 
consoles of the trainer perform as if they 
were in operation aboard ship, with a va- 
riety of electronic systems simulating 
actual battle conditions. 

The trainer’s elements include: Instruc- 
tor’s projection room; Asroc ship mock-up 
of underwater battery plot; Asroc ship 
combat information center mock-up; ship 
conning station mock-up ; launcher control 
station mock-up; plus two support units 
consisting of help and position indicators, 
an instrument board, a dead-reckoning 
tracer, and surface summary plot. The 
bridge and combat information center of a 


support vessel are simulated 


Over 760 companies registered for the 
2-day symposium on coming needs in 
oceanographic instrumentation sponsored 
by the U. S. Interagency 
Committee on Oceanography. At the meet- 
ing, details of the kinds of instrumentation 


were laid out 


Government 


needed, in what volume, etc., 
by various representatives of government 
and private scientific groups. 
An automatically activated primary 
missile battery with more than twenty- 
hours wet-stand life has been de- 
veloped by Yardney Electric Corporation 


four 


The silver-zinc Silvercel primary can 
stand unattended for years. Once activated 
it has a life long enough for it to remain 
useful through extended countdowns 

important 


Computers are playing an 


role in the design, production, and man- 


agement control of advanced Polaris fire- 
control and inertial guidance systems 
General Electric’s Ordnance Department 
is using computers for guidance and fire- 
control error analysis, heat-transfer cal- 
culations, electric-circuit analysis, auto- 
matic wiring documentation, reliability 
investigations, and the evaluation of fire- 
control performance in the field. Most of 
this work is done on an IBM 704 com- 


puter. 


The strength of pure silver can be in- 
creased five times by blending in a small 
percentage of sapphire “whiskers.” Object 
is to obtain high-temperature strength 
The work is being done by General Elec- 
tric’s Missile and Space Vehicle Depart- 


ment. 


Automation of A-powered submarine 
propulsion systems has been proposed by 
GE’s Atomic Power Equipment Depart- 
ment. The company figures that by auto- 
mating the direct-cycle boiling-water re- 
actor of a 44,000 deadweight-ton tanker, 
the crew could be reduced by 10 per cent 
and fuel utilization improved by as much 
as 10 per cent. Total savings would amount 
to $500,000 to $750,000 over the 20-year 


operating lifetime of the ship 


A compact ASW missile system is the 
objective of a recent contract awarded by 
the Navy to Arma Division of American 
Bosh Arma Corporation. Under contract, 
Arma is to modify existing fire-control 


systems and over-all systems integration 


in order to accommodate the Norwegian- 
designed Terne ASW missile. Terne is a 
similar to Weapon 


lightweight missile 


Alpha now at sea with the Navy. 

Vertical stowage of Polaris missiles 
during their transit by surface ship— 
planned for 1963-1964—will save money 
and trouble. Present reusable shipping 
containers cost over $100,000 each and are 
not without their problems. Navy has three 
vertical stowage ships scheduled for pro- 
fiscal 
supplies the 


1963, assuming 
funds. 


curement in year 


Congress necessary 
Missiles will be shipped in their subma- 


rine stowage sleeves. 


Conversion of a CVA aircraft carrier 
into a fleet ballistic missile submarine ten- 
der has been proposed to Navy Special 
Projects Office by Vitro Laboratories. 
Conversion would be relatively low cost 
and would eliminate the need for barges 
alongside to accommodate excess stowage 
needs 

Missiles could be disassembled and as- 
the hangar-deck floor, and 
submarines could be 
\ further advantage would be 
roomier and better facilities for FBM 
submarine crews. Also, with CVA’s high 


S¢ mbled on 


several serviced at 


one time 


surface speed, it would be truly mobile 
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Greater Mobility 
and Reliability for 
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Systems 
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Ground radar 
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Typical AiResearch gas turbine generator set 
; . & 


AiResearch gas turbine generator sets are now Starting, loading and shutdown are com- 


providing precise electrical power for mobile pletely automatic, push-button operations. And 
weapon systems in compact packages less than each package has scientifically-designed sound 
half the size and weight of previous systems. attenuation to minimize noise. 

These simplified power packages have fewer AiResearch is a leader in the design and pro- 
parts and provide dependable, quick starting duction of small gas turbine engines and power 
and continuous trouble-free operation in any conversion equipment. Please direct your 


weather extreme. inquiries to the AiResearch Phoenix Division. 


AIRESEARCH MANUFACTURING DIVISIONS e Los Angeles 45, California « Phoenix, Arizona 


Systems and Components for: 
Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 
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LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities . . . its men, methods and 
metals... Mueller is in the unique 
position of being able to offer truc 
single source service. 


MUELLER HAS THE MEN .. . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS... 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as castings. 


MUELLER HAS THE METALS... and 
the materials to produce pre- 
cision parts in aluminum, brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you're making 
missiles or mowers ...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 


MUELLER BRASS CO. 


PORT HURON 32, MICHIGAN 
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SPACE ARMAMENT 





lon Space Engine 

An experimental ion engine—the princi- 
pie of which has been described by many 
scientists as the “ultimate” in propulsion 
devices that could eventually 
manned spacecraft to Mars at a speed of 
was 
\ir- 


craft Company, which is developing the 


send a 


two million miles a day—recently 
shown in operation by the Hughes 


ion engine under contract from the NASA. 
Present plans call for an initial space test 
in late 1962. A complete ion propulsion 
system, including a nuclear-electric power 
supply, may be tested as early as 1965. 

An ion engine’s special characteristic is 
its need for far less fuel to produce a 
pound of thrust than a conventional chemi 
cal rocket—perhaps twenty or thirty times 
less. It will be particularly useful in mis- 
sions where a modest thrust must be main- 
tained over a long period of time at a very 
low cost in fuel consumption. 

Even a few pounds of thrust acting 
steadily over a long period of time will 
enable large spacecraft to reach the enor- 
mous velocities necessary for practical 
trips through hundreds of millions of miles 
of space with the velocity or speed con- 
stantly increasing as the thrust continues 
to act throughout the voyage. 

The primary source of energy for the 
ion engine in outer space will be a nuclear 
reactor, the 
verted to electricity through a heat ex- 
The pro- 


energy from which is con 
changer and electric generator 
pellant used in this type of engine is cesium 
because of all the possible chemical ele- 
ments cesium atoms are most easily con- 
verted into ions. 

This propellant is stored in a reservoir 
from which diffused 
through a hot tungsten element which ion- 


cesium vapor is 
izes the cesium by a process known as 
contact ionization. There then follows a 
system of electrodes to which voltage is 
applied in order to accelerate the ions to 
a very high exhaust velocity. 

Finally the 
passes through a neutralizer 
which electrons are injected into the beam 


ion beam 
region in 


high-velocity 


to provide space-charge neutralization of 
the electric field associated with positive 


cesium ions 


Radar Space Probe 

An installation for ground-based explo- 
rations of the upper atmosphere and outer 
space is being constructed by the National 
Bureau of Boulder (Colo.) 
Laboratories and the Instituto Geofisico de 


Standards 


Huancayo (Peru) at a site 17 miles east 
of Lima, Peru. 

The Jicamarca Observatory in Peru— 
named for a near-by village—will have, 
when completed, a 6-million-watt pulse 
transmitter and a 22-acre antenna with 
9,216 cross dipoles mounted 6 feet above a 
reflecting ground screen. 

The antenna will be used to transmit a 
very high frequency wave lasting from 
50 to 1,500 microseconds and, when 
switched to the receiving state, to detect 
the faint reradiation of the pulsed radio 
wave by free electrons in the upper at- 
mosphere. 

Employing this scatter radar technique, 
the observatory will be used in the meas- 
urement of electron densities at heights 
from 100 to 3,000 km., the kinetic tempera- 
ture of ions, the percentage composition 
of major ion components, and the intensity 
of the earth’s magnetic field. 

It also will be used in limited observa- 
tions of radar echoes from the sun’s corona 
and from solar gas clouds emitted by solar 
disturbances, in studies of small-scale ir- 
regularities in the outer atmosphere, and 
in studies of the D-region of the iono- 
sphere, particularly its turbulence and me- 
teorology. 


Moon Capsule 

In 1962, a U. S. streak 
nearly a quarter of a million miles into 
space and land a small ball-shaped capsule 
on the moon’s surface—and scientific data 
about the lunar structure will be radioed 
back to earth. Ford Motor Company’s 
Aeronutronic Division, Newport Beach, 
Calif., under contract to NASA’s Jet Pro- 
pulsion Laboratory, is developing the cap- 
sule which will be impacted on the lunar 
surface after having been transported ap- 
proximately 240,000 miles by the Ranger 
spacecraft now under development at Jet 


rocket will 


Propulsion Laboratory in Pasadena, Calif. 
The capsule is a 300-pound “talking 
ball” containing a seismometer to record 
moon quakes, temperature-recording de- 
vices, and other instruments. At a distance 
of about 25 miles from the surface of the 
moon, the capsule will be detached from 
the Ranger spacecraft and a retrorocket 
will slow its speed to impact the surface 
of the than 150 miles an 
hour. 
Once 


moon at less 


the lunar sphere lands on the 
moon’s surface it will immediately begin 
its data-gathering mission and transmit 
vital scientific data back to earth receiv- 


ing stations. Data from the seismometer 
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MUELLER CAN MAKE MOST ANYTHING IN 
IMPACT EXTRUSIONS... 


We don’t really make locomotives, but the 18 

different Cold-Prest impact extrusions represented 

in the model were cold forged to exacting tolerances from 
a number of aluminum, copper, brass, and steel alloys. 


These parts are employed in products ranging from door 

closers to missiles. Mueller has also made important advances 

in the production of copper impact extrusions that are especially 
adaptable to electronic applications. Cold forgings are precision 
produced to exacting tolerances and offer the additional advantage 
of a better finish and appreciable metal savings. 


Mueller’s flexible facilities for the production of Cold-Prest Impact extrusions 

make practical long or short runs of simple or relatively complex shapes on an 
economical basis. In addition, the entire Mueller engineering staff, excellent machining, 
finishing and assembly facilities are readily available to you when you . . . 


LET MUELLER MAKE IT! 


Write today for Engineering 
MUELLER BRASS co. Manual No. FM-3019 


PORT HURON 32, MICHIGAN 
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ALTITUDE 


EGT (AuTOTEMP®*) 


| 9 48 


NCHES HG 


TURBINE PressuRE 


Furl Flow & QUANTITY 


HOWELL 


INSTRUMENTS 


COMPREHENSIVE 
INSTRUMENTATION 


HOWELL INSTRUMENTS are cali- 
brated for use with all transducers for 
the measurement of the phenomena en- 
countered in all phases of aircraft and 
missile development, test and operation. 
Each instrument is completely self-con- 
tained (miniaturized, silicon transistor- 
ized, servo-driven, hermetically sealed) 
with Zener reference, power supply, am- 
plifier, servo motor, cold junction com- 
pensation as needed and the 144-inch 
slide-wire and punched tape to linearize 
e.m.f. for exact, counter-type digital read- 
out. Needle pointers are provided for 
quick reference. Accuracies are within 
0.1%, Available in 3”-dia. MS33639 and 
2”-dia. MS33598. 

Styled Series BH183 & 185 — The In- 
strument with the Ta pe-Slidewire —these 
instruments are produced by the makers 
of the JETCAL® Analyzer, the only jet 
engine tester used throughout the world! 

Full information is available for the 
asking. 


Sales-Engineering Offices: 


COMPTON, CAL., DAYTON, O., VALLEY STREAM, L.1., N.Y., 
WICHITA, KAN., TORONTO, ONT. (George Kelk Lid.), 
MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Lid.) 


HOWELL INSTRUMENTS, INC. 


TRUMEN 


3479 WEST VICKERY BOULEVARD . FORT WORTH 7. TEXAS 
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will be relayed to earth for an extensive 


period of time up to several months. 


Venus Probe Readied 

The National Aeronautics and Space 
Administration is planning to launch a 
Mariner spacecraft on an Atlas-Agena B 
rocket for a mid-1962 flight to the vicinity 
of Venus. 

A Centaur-launched Mariner probe has 
been scheduled for mid-1962. The change 
in launch vehicles is being made in the in- 
terest of increased reliability to be ex- 
pected from the greater number of Atlas- 
Agena B rockets which will have been 
fired before the Venus flight. 

The modified Mariner spacecraft to be 
launched on the Atlas-Agena B will weigh 
about 400 pounds. 

Under study for inclusion in the probe 
are a fluxgate magnetometer to investigate 
magnetic fields in space; radiation experi- 
ments to detect and count energetic parti- 
cles from the sun and from outside the 
solar system; a micrometeoroid detector ; 
and a radiometer to scan the surface of 
Venus for temperature distribution. 


Air and Water in Space 

An electrolytic cell that operates under 
weightless conditions may provide a vital 
link in a workable chemical system that 
will convert an astronaut’s breath into 
breathable oxygen during space voyages 
lasting up to two years. Battelle Memorial 
Institute, Columbus, Ohio, is now ready 
ing a prototype model of the rotating cell 
for evaluation by the Aerospace Medical 
Laboratory, a component of the Air Force 
Systems Command's Aeronautical Systems 
Division 

In the experimental cell, well-established 
principles of electrochemical engineering 
are used in breaking water down into hy 
drogen and oxygen. The experimental cell 
operates in its own artificial gravity field, 
which is produced as the cell rotates 

Development of the zero-gravity elec- 
trolytic cell dovetails with the recently 
announced completion by Battelle scientists 
of a device that chemically converts the 
carbon dioxide in an astronaut’s breath 
into carbon and water. 

The cell is a drum-shaped unit about 3 
feet high that rotates at up to 500 r.p.m 
The cylindrical unit is comprised of sixteen 
individual electrolytic cells stacked one 
on top of the other like pancakes. Alter- 
nate metal plates serve as anodes and 
cathodes. Interspersed between these plates 
are asbestos diaphragms—thin films that 
separate hydrogen from oxygen as these 
gases are generated on the electrodes. The 
gases are drawn from the chamber through 
separate collecting systems routed up 
through the center of the unit. A 500- 
watt electrical input is required to elec- 
trolyze about 2 quarts of water a day- 


sufficient to provide oxygen for 2 men. 
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INTRINSIC CHANGES to molecular engineering 
techniques are required to break the asymptotic 
barrier of systems complexity versus systems 
reliability. The basis for Motorola’s solid state 
electronics capability has been as carefully laid down 
as the vapor phase formation of an epitaxially 
grown, single-layer crystal. At Motorola, scientists 
and engineers have been brought together in 

one superbly equipped organization under single 
leadership. These molecular specialists have at 

their command the disciplines associated with semi- 
conductors, epitaxial growth crystals, deposition, 
thin-films, surface passivation and encapsulation, 
electronic ceramics,and equipment and 

systems design.They are pioneers in the design of 
solid state equipment and systems of superior 
reliability and performance. % Motorola-integrated 
circuit research and development, using thin- 

film and semiconductor hybrids and pure 
morphological circuit structures, have opened new 
areas of microscopic technology to practical 
application. % If your application problems lie 


within the parameters of solid state electronics, 





look to Motorola for practical solutions. 


Military Electronics Division MOTOROLA 


CHICAGO 51, IIlinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East Mc Dowel! Road 
RIVERSIDE, California, 8330 indiana Avenue 


All qualified applicants will receive consideration for employment 
without regard for race, creed, color, or national origin 
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ROCKETS AND GUIDED 


Alfred J. Zaehringer 


MISSILES 





Nuclear Rockets 

The nuclear rocket engine Nerva (nu- 
clear engine for rocket vehicle applica- 
tion) may be test flown by 1965 and could 
perhaps meet the NASA target date for 
a manned moon landing by 1967, The nu- 
clear rocket is considered to be the key 
to manned space flight. 

On an Apollo-type mission to the moon, 
a nuclear mated with a 4-barrel 
F-1 (Nova) booster would be able to re- 
turn 17,000 pounds to the earth without 


orbital rendezvous. Tests using liquid hy 


engine 


drogen are planned for early 1962 

\ nuclear “Astroplane” has been pro- 
posed by Martin Company. About the size 
of the B-70, the craft would use a nuclear 
reactor to bring in nitrogen from the high 
flight altitudes, it, and send it 
through a possible MHD thrust chamber 
Flight altitude would be from 320,000 feet 


liquefy 


and up 

Nuclear-powered Slam (supersonic low- 
altitude missile) might cost a total of 
half a billion dollars according to the Air 
Force and the Atomic Energy Commis- 
sion. The nuclear ramjet 
been under way since 1955, Present bud- 


Airframe 


program has 


get is about $7 million annually 
is being developed by Ling-Temco- Vought 
Lawrence Radiation Laboratory is devel- 
oping the reactor, and Marquardt Corpora- 
tion is working on the engine 

The Tory IIA-1 test for the 
Pluto ramjet engine were given recently 
by the Air Force. The engine developed 
a peak power of 40 megawatts, inlet air 


results 


temperature was 400 degrees Fahrenheit, 
while fuel-element wall temperature was 
Coolant flow 113.5 
pounds Full-power tests are slated 
for the prototype ramjet reactor. After 
this may come the Tory IIC flight-weight 


reactor. 


2,250 degrees was 


(air) 


Liquid Rockets 

The F-1 rocket engine designed for 1.5 
million pounds’ thrust has now made 140 
firings of over a million pounds’ thrust. 
Recently, a record of 1.64 million pounds’ 
thrust was made in a test at Edwards Air 





Vr. Zachringer, president of the Ameri- 
can Rocket Company, Wyandotte, Mich., 
is a recognised authority on astronautics, 
quided missiles, and jet propulsion. 
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Force Base, Calif. Initial runs have been 
for short durations, but the tests eventually 
will reach burning times of 2.5 minutes 
Fabrication of large liquid rocket stages 
will take place under NASA direction at 
the Michoud Ordnance Plant near New 
Orleans, La. The $50 million surplus plant 
is expected to be in operation in about a 
year. The plant will fabricate and assem- 
ble the first (S-1) of the Saturn 
vehicle and larger boosters requiring at 


stage 


least two 1,5-million-pound-thrust F-1 en- 
gines. 

Meanwhile, NASA has selected the 
Space and Information Systems Division 
of North American Aviation, Inc., to de- 
velop the S-II upper stage for the ad- 
vanced Saturn. The new stage will use 4 
liquid oxygen-liquid hydrogen engines, de- 
livering a total thrust of 800,000 pounds 
The second stage will be used in the C-3 
version of Saturn. With a first stage of 
two 1.5-million-pound-thrust engines, the 
S-II stage will be able to orbit a 40-ton 
spacecraft at an altitude of 300 miles. 

Titan II statistics: First-stage thrust 
is 430,000 pounds; second-stage, 100,000 
pounds. Lift-off weight at launch is 150 
tons. Total length is 102 feet; first-stage 
length is 70 feet. over 6,300 
miles. The new ICBM version currently 
is getting its new storable-fuel engines 
Soth first and second stages 


Range is 


checked out. 
will use nitrogen tetroxide oxidizer, Fuel 
is an equal mixture of unsymmetrical 
dimethyl hydrazine and anhydrous hy- 
drazine. 

Not all liquid rockets, 
large. The Marquardt Corporation of Van 
Nuys, Calif., recently operated a 25-pound- 
thrust bipropellant pulse rocket continu- 
ously for 46 minutes. Designed for satel- 


however, are 


lite propulsion, the engine uses nitrogen 
The 
space specific impulse was 310 seconds. 
The big liquid rockets—Saturn and 
Nova—will be launched from a new $885- 


tetroxide and hydrazine propellants 


million (estimated) extension at Cape 
Canaveral, Fla. Six 
built, and three of these will be for Saturn. 
The 
creased some 5 times in area to include 
over 100,000 


pected to be completed by 1966. 


Solid Rockets 

Scale-up of solid rockets 
United Technology Corporation, Sunny 
vale, Calif., has fired a segmented motor 


new pads may be 
present Cape facilities will be in- 
Construction is ex- 


acres 


continues. 


yielding 250,000 pounds’ thrust. Burning 
time was 80 seconds. Consisting of 3 seg- 
ments, the motor was 26.5 feet long and 
had a diameter of 7.5 feet. Total propel- 
lant burned was about 40 tons. Later, a 
500,000-pound-thrust motor will be fired. 

Meanwhile, the Aerojet-General Cor- 
poration, Calif., fired the 
fourth of its large solid rockets. A 4-seg- 
FW-2 engine produced 500,000 
pounds of thrust for 87 The 
motor, 100 inches in diameter, was 35 feet 


Sacramento, 


menit 
seconds. 


long and contained about 80 tons of pro- 
pellant. A plastic nozzle and thrust vector 
control were features of the latest test. 
Three conducted by 
NASA 140 to 170 
inches diameter, lengths to 75 feet, single 
motor thrust of 3 million pounds, and burn 
times to 60 seconds. Each motor would 
contain about 700,000 pounds of propel- 


study programs 


called for motors of 


lant 

For a moon vehicle, NASA is looking 
at a single-stage solid rocket. The motor 
would use a basic one million pounds of 
propellant, be 160 inches in diameter, and 
have a total length of 120 feet. For a lunar 
mission, eight of these motors would be 
clustered. If such a rocket could be seg- 
mented in lengths no greater than 20 or 25 
feet, rail shipment from factory to launch 
site would be feasible. 

The Marshall Space Flight Center of 
NASA has Joeing a $100,000 
contract to study the development of large 
solid rockets. The rockets to be investi- 
gated would be in the liquid Nova class; 
viz., capable of putting 50,000 to 300,000 
pounds in a 300-mile earth orbit. 

A second solid-launched satellite, the 
Explorer XIII, recently provided 73,980 
bits of data on micrometeoroids in space. 
Launched via a Scout rocket from Wal- 
lops Island, Va., the satellite weighed 190 
pounds and had an apogee of 606 miles 


awarded 


and a perigee of 174 miles. The lifetime of 
the satellite was only 2 days. A similar 
Scout rocket will be used by the British 
to determine the density of electrons in 
orbit. Also, the Italians are planning to 
use the Scout rocket to establish a satel- 
lite; firings would take place from the 
Mediterranean area. 

The Scout rocket also will provide the 
means to test ten ion rockets. First flight 
tests will be in ballistic flight. Later, with 
ion engines as payloads, orbital tests will 
be maile. 

Solid have been getting 


rockets even 
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Discussing a system for space target detection (left to right): Dr. R. W. Bickmore, Technical Assistant to the President; 


Laboratory managers H. E. Shanks and M. G. Chernin; and 


A Report from American Systems Incorporated... 


M. D. Adcock, Director of the Electromagnetic Systems Division, 


Multiple Space-Target Detection 


One of the key tasks of modern sensor technology is 
the determination of the positions and velocities of 
aerospace vehicles. A particularly important aspect of 
this problem, now being studied by American Systems 
Incorporated, is the radar detection of multiple targets. 
Usually such targets move in relatively small clusters, 
at high altitude and extremely high velocities. To 
track the individual objects making up a cluster, new 
antenna array techniques are under consideration. 


This study is being conducted by the Electromag- 
netic Systems Division, the activities of which encom- 
pass research in electromagnetic physics, development 
of complete sensor systems, and design of special 
microwave components. Among the scientists and engi- 
neers contributing to this work are Dr. R. W. Bickmore 
and H. E. Shanks, inventors of Time Domain Radi- 
ation, and M. G. Chernin, microwave specialist. With 
active contracts in a number of important areas, the 
Division is contributing both to basic research, and to 
the creation of special microwave systems. 


The Division’s programs include Time Domain and 
Doppler approaches to measurement of the radiation 
patterns of large antenna systems, investigation of 
signal interference problems in areas of high density 
radio and radar installations, and the development of 
passive reflectors providing coded target returns. 


Front line technical efforts are also under way in six 
other Divisions of the Company. 
INFORMATION SCIENCES 

Mathematical and statistical research; computer 
programming, and advanced programming systems; 
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computation services; digital system studies; logical 
design; advanced systems analysis. 
DATA PROCESSING 

Data processing subsystems research and develop- 
ment; logic of command and control complexes ; optical 
recognition systems, 
RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for 
information processing. 
INSTRUMENTS 

Research and development in analytical instruments; 
detection and monitoring of toxic high-energy missile 
fuel vapors; gas leak and water vapor detection; on- 
stream and process control instrumentation. 
COMPONENT DEVELOPMENT 

Advanced component technology ; materials and proc- 
esses; computer component development; chemical 
deposition of magnetic surfaces on drums, disks, rods. 
AUDIO-VISUAL 
Audio-visual (INSTRUCTRON) devices for assembly line 
and instructional applications; production of work sta- 
tions designed on human factors principles. 


Qualified scientists and engineers 
who are interested and experienced 
in these fields of activity are en- 
couraged to investigate opportu- 
nities with American Systems, an 
equal opportunity employer. 


AMERICAN SYSTEMS /ncorporated 
1625 East 126th Street, Hawthorne, California 
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into the act of liquid rockets. For exam- 
ple, the Titan II will use two small, spher- 
ical solid motors for final velocity adjust- 
ment and thrust vector control. The motor 
weighs 80 pounds and is 13 inches in di- 
ameter. 

Capabilities and trends of the Polaris 
series of fleet ballistic missiles have been 
outlined by the Navy. The current Al 
missile has a range of 1,200 nautical miles. 
The A2 version now under development 
is to be slated for 1.500-nautical-mile 
ranges. The A3, with a projected 2,500- 
nautical-mile range, however, is having de- 
velopment difficulty. Whether or not the 
A4 with an expected range of over 3,000 
nautical miles will be developed is un 
known 

Capability of the ICBM 
was demonstrated on its third firing. The 


Minuteman 


missile went 5,000 miles downrange from 
the Cape Canaveral launch site. The score 
thus far is two out of three for above- 
ground launch tests. Later tests will in- 
volve below-ground launches from opera- 
tional-type silos. 

Further production of the Hawk mis- 
continue under several 


sile system will 


contracts recently awarded: $22 million 


will go for new missile production, $13 


million for ground equipment, and $2.3 
million for field maintenance test equip 
ment. 

The 
production of components and containers 
for its Honest John field rocket in a $1.55 


Army also announced continued 


million contract award to Emerson Elec 


tric 


Rocket Efforts 
According to a recent estimate given by 


the German rocket pioneer and expert, 
Dr. Sanger, the world expends 50 billion 
missiles, and 


man-hours on aeronautics 


astronautics. This expenditure is distrib- 
uted among industries manufacturing ve- 
hicles, propulsion plants, propellants, equip- 


ment, structural materials, etc. 


Soviet Rockets 

With two successful manned orbital mis- 
sions completed, the U.S.S.R. is expected 
to be ready to complete the series by or- 
biting two persons for a period of about 
a week. This is about the limitation of the 
life-support system on the present Vostok 
capsule. The two 
have been orbited by a rocket booster in 


the 800,000-pound-thrust class. 


Vostoks are believed to 


A new series of impacts in the Pacific 
Ocean was made in September and is be- 
lieved to be related to boosters of over a 
million pounds’ thrust. The larger boosters 
are believed to usher in a new round of 


larger earth satellites and heavy 


One impact in the test 


even 
space missions 


was from a range of 7,400 miles. 
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Within a period of a week after the 
Soviets announced that they were resum- 
ing nuclear tests, ten detonations had been 
detected by the United States. Most were 
in the Arctic regions and were believed to 
ICBM 


However, one detonation was in the south- 


be connected with warhead tests. 
ern region and may have been a part of 
the Soviet Rockets 
of the type that launched Vostok I and 
II, the Russians say, could be used to de- 


antimissile program. 


liver 100-megaton nuclear warheads. 

The recent air show given the West by 
the Soviets at Tushino indicates that the 
Soviets have not given up aircraft delivery 
systems. However, most of the new air- 
craft were equipped with various types of 
rocket missiles. Three large stand-off mis- 
siles were sported by the big bombers. 

The first 3ear 
bomber and had an over-all length of 58 
indicating a 1,000 

The warhead could easily carry 
several megatons of yield. Resembling the 


was carried by the 


feet, range of about 


miles 


Snark, the missile had wings, but no en- 
gine openings were visible. The size of the 
missile, however, indicated an air-breath 
ing power plant, possibly supersonic, but 
probably with a Mach 0.9 cruise speed. 
The Badger carried a Hound Dog type 
missile with a total length of 34 feet. The 
underslung, single, 


craft had an 


ifterburning turbojet. Indicated range was 


winged 


on the order of 300 miles. 

A very fast turbojet or ramjet missile 
carried aboard the Mach 2 Beauty bomber 
had a range of about 200 miles. 

Four short-range rocket weapons wer 
seen slung from fighter air- 
craft 
sile very much resembling the U 


winder 1A 


by the twin-engine delta craft 


supersonic 
stage mis 
S. Side- 


Prominent was a single 


A 2-stage rocket was carried 
\ Sparrow- 
-— 


5 


type missile was carried by the Yak 
and the Sukhoi delta; 


air-to-air 


it could be used for 
air-to-surface or purposes. A 
cross between the U. S. Falcon and the 
British Seacat 2 was seen on the Blinder. 
control surfaces, it 


Having large 


sported a warhead of about 70 pounds. A 


very 


beam rider or command system may be 
used. 

The entire Soviet research and science 
scene appears to be more “hardware-ori 
ented” with the “resignation” of the presi- 
dent of the Academy of Sciences, A. N. 
Nesmeyanov, a chemist, and his replace- 
ment with M. V. Keldysh who headed 
U.S.S.R. rocket activities during World 
War IT and who during the ’fifties worked 
in the missile and space area. He is noted 
for his work in applied mathematics and 
mechanics and has received two Stalin 
prizes and one Lenin prize. He was named 
a Hero 
22, 1957, supposedly for development of 
the first Soviet satellite. 

The next immediate goal of the Soviet 


f Socialist Labor on December 


space program probably will be the moon 


The preliminary phase will be flights to 


the moon with an eventual landing and 
return. Next year probably will see the 
first activity in lunar operations with a 
TV camera relaying pictures of the lunar 
surface back to the Next 
come soft landing of data-gathering pack- 
ages on the moon’s surface. This would 
be followed 
period package on the moon capable of a 
return to the earth. 

Next optimum launch date for Mars 
would be November 16, 1962, and August 
16, 1962, for Venus. However, with the big 
boosters available and with the recently 


earth. would 


by an extended-operating- 


proven parking-in-orbit technique, earlier 
attempts might be feasible, at least for the 
“fly-by” type of survey. The Soviets an- 
nounce that Venus has a constant lumines- 
cence nearer to the surface than the usual 
The 


chemical action and is said to be a type 


clouds phenomenon is caused by 
of burning. 

Indicative of the rocket research pro- 
gram in 1960, the Soviets reported a total 
of 160 research and development firings. 
sy far the most active took place from 
ships operating in the Pacific Ocean, some 
sixty-seven rockets being fired from ves 
sels. The most active land site was Heiss 
Island in the Arctic Franz Josef Land 
where a total of thirty-one launchings took 
place. 

In contrast to previous reports made to 
COSPAR 


search) at the 


(Committee on Space Re 
Hague, the held 


back on specifics such as geographical co- 


Soviets 


wrdinates, vessel names, and actual launch 
times and dates. A flurry of high-altitude 
sounding activity previously pointed to the 
big firings in the Soviet space program 


Power Supplies 

Longer operating times and greater re- 
liabilities will be expected of power sup- 
plies as the trend from short-lived ballistic 
missiles to space operations progresses. 
Solar cells coupled with nickel-cadmium 
batteries are now the only power sup- 
plies being used in U. S. space vehicles 

Other systems now under development 
include: solar-photovoltaic (0 to 5 kw., 2 
to 5 years’ life) ; solar-thermoelectric and 
solar-thermionic; solar-dynamic engine 
system (reciprocating engines feasible te 
30 kw.) ; solar-photoemission (to several 
kw. and life of 6 to 12 months) ; 
generative fuel cells (50 watts to several 


solar re 
kw. and life of up to 2 years); nuclear 


thermionic (up to 2 years); nuclear- 
thermoelectric (several hundred watts to 
(10-30 


(several 


100 kw.); radioisotope watts) ; 


chemical-turboelectric hundred 
watts to several kw. and lifetimes of sev- 
eral hours to 30 days); nuclear recipro- 
cating engine (3 to 30 kw., up to 3 years’ 
life) ; and nuclear turboelectric. 

A recently developed all-ceramic thermo- 
electric generator can withstand a tem- 
perature of 2,400 degrees Fahrenheit and 
convert it into 100 volts of electricity. 
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MISSILE SUPPORT EQUIPMENT 


Robert S. Sartoris 





Mobile Air Defense System.—An air 
defense control system has been developed 
for use with Hawk and Terrier missile 
batteries by the Marine Corps using a 
series of shelters that are transported by 
helicopter. The system coordinates the fir- 
ing of Hawk and Terrier missile batteries 
instant destruction of 
hostile supersonic aircraft. 

Electronic equipment for the system is 
installed in five “helihuts’—plastic and 
aluminum shelters about the size of the 
van of a 2%-ton truck—which are trans- 


to assure nearly 


ported underneath Marine helicopters 
Fully equipped, each shelter weighs 6,500 
pounds. The system can be fully opera- 
tional within minutes anywhere helicopters 
can land it. 

AN/TSQ-39, each system 


consists of an operations-central helihut 


Designated 


and four coder-decoder helihuts. The air 
defense commander monitors an air battle 
from operations central. Observing targets 
as radar tracks, he assigns the targets to 
missile batteries which are dispersed over 
a wide area. 

The operation is capable of handling a 
large number of targets simultaneously. 
Rattery commands and target-position data 
are transmitted by automatic digital data 
links. 

In operation, the coder-decoder units, 
located at the bat- 


teries, convert digital messages from cen- 


strategically missile 
tral operations into information usable by 
the missiles. They also transmit the status 
of the battery to the air-defense com- 
mander so that he sees at a glance the 
capabilities of his missile defense. 

The first two of an order for four of 


the systems are being used in field train- 


ing at Twentynine Palms, in the Mojave 
Desert, with the Ist and 2nd Light Anti 
aircraft Missile Battalions which use 
Hawk guided missiles. Two 
units will soon join the Marines, one of 
which will be assigned to the Ist Medium 
\ntiaircraft Missile Battalion, which uses 


Terrier guided missiles. 


additional 


The Army now has ordered two similar 
systems. The Army 
total of $11.6 million, are designated AN/ 
TSQ-39. They are designed for use with 
Nike Nike Hawk 


antiaircraft missiles and have recently suc- 


versions, costing a 


Hercules, Ajax, and 





Wr. Sartoris is on the staff of Boeing 
Company, Seattle, Wash. 
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cessfully undergone testing at Fort Bliss, 
Texas. 


Birdie Is Watching—A compact de- 
vice that will help identify enemy aircraft 
and coordinate missile defensive firepower 
has been accepted for use by the Army. 
The system, akin to the Missile Master 
systems already in operation around New 
York, Chicago, and Washington, will be 
installed in cities of 600,000 population or 
less. 

Called “Birdie’”—for battery integration 
and radar display equipment—the system 
is designed to identify friendly or un- 
friendly aircraft, process the information, 
and distribute it. Transportable, the sys- 
tem can be housed in shelters 18 feet long, 
8 feet wide, and 7.5 feet high. It occupies 
97 per cent less space than the Missile 
Master and uses 95 per cent less power 
and 80 per cent less personnel. 


Huge Fixture for Minuteman.— Despite 
earlier cutbacks in development of mobile 
equipment for Minuteman, prototype 
equipment to be used for handling the 
solid-fueled missile during railroad mo- 
bility tests is near completion. The large 
structural-steel equipment will be used to 
support the missile and make it possible 
to install strongback supports around it 
before it is transferred to a railroad car 
for rail launching. 

The $1 million-plus effort includes fa- 
brication of an erection fixture that is used 
to place the missile in an upright position ; 
a platform to position the missile for in- 
stallation of the strongbacks: a mainte- 
nance platform and a multilevel mainte- 
nance tower, as well as a control console 
and hydraulic power skid. 

The huge erection fixture is about 51 
feet long, and the positioning platform 
is approximately 9 feet in diameter. Each 
incorporates intricate mechanisms and 
close tolerances to accomplish the delicate 
and precise handling operations required. 
An electrical interlock system is also in- 
cluded to prevent the operator from dam- 
aging the missile during operation. 


Silos for Atlas at Altus——Some indi- 
cation of the immense task involved in 
construction of Atlas missile launch sites 
is evident from statistics released at the 
completion of Oklahoma’s initial silo com 
plex near Altus AFB, Okla. According to 
figures released by the Air Force, each 


silo installation requires the excavation of 
60,000 yards of earth, the pouring of 6,900 
yards of concrete, and the use of 537 tons 
of steel. 

Each silo contains 1,500 
parts, 1,100 hydraulic parts, 1,375 pneu- 
matic parts, 605 miles of wiring, 27,000 
electrical terminals, and 1,500 items of 
miscellaneous equipment. Covering the silo 
are two hydraulically controlled concrete 
and steel doors weighing 1,000,000 pounds 
each. The silo alone, which has walls from 
2 to 9 feet thick, could hold 2% million 
gallons of water. 

According to the Air Force, work on 
the Altus complex went on around the 
clock, with the initial bottoming out of the 
1960. Other under- 
ground silo launch sites for Atlas F al- 


mechanical 


silo coming July 6, 


ready under construction at SAC bases 
are: Schilling AFB, Kans.; Lincoln AFB, 
Nebr.; Dyess AFB, Tex.; Walter AFB, 
N. Mex.; and Plattsburgh AFB, N. Y. 


Titan Missile Maintenance.—A missile 
maintenance and assembly shop for the 
Titan ICBM has been accepted by the Air 
Force at Vandenberg AFB, Calif. The 
building, large enough to contain five Titan 
missiles, will be used by SAC for the re- 
ceiving, inspection, storage, and checkout 
of Titan ICBM’s prior to their being 
taken to launch complexes. It contains 
equipment for engine removal, cleaning 
and replacement, facilities for cleaning 
missile parts, and checkout equipment for 
missile components ranging from fuel 
lines to electronic equipment and guidance 
consoles. 

The new facility will be operated by 
members of the 395th Missile Squadron 
(Titan). Titan will 


continue to provide technical support. 


Contractors on the 


Airmen and officers of the 395th have 
been working with weapons system main- 
tenance and quality-control personnel for 
several months as a part of the Air Force's 
concurrency training program. Under this 
program, the military works with contrac- 
tors during the installation and checkout 
phases of a missile program so that they 
will be ready to take over specific duties 
as the missile, related facilities, and 
ground equipment approach operational 
status. 

The buiiding was accepted by Ballistic 
Systems Division representatives, signed 
for by the AF Logistics Command, and 
then turned over to SAC representatives 
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This camera watches the birdie 


This is a ballistic camera, designed to photograph a 
missile in flight, and check its trajectory against a pre- 
cise background of stars to detect the slightest devia- 
tion from course. It is the largest accurate ballistic 
camera ever built. Its 8-element, 600-mm, f/2 lens has 
an accuracy of 1 part in 200,000. Though the shutter is 
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12 inches in diameter, it opens and closes in 2 millisec- 
onds. The entire instrument, including its unique lens 
and shutter, was designed and manufactured by the 
Nortronics Division of Northrop. 


NORTHROP 








ARMAMENT ELECTRONICS 


Traver B. Van Vliet 





Communications Satellite —Design for 
a communications satellite system has been 
proposed to the Federal Communications 
Commission by Communications Satellites, 
inc. The system would consist of ten satel 
having seven radio repeater 


lites, each 


packages as communications equipment 
rhe satellites would be placed into equa- 
torial orbit at an altitude of 6,000 miles 
Power would be supplied by solar cells 
and nickel-cadmium batteries designed to 
about 700 watts of 
Nearly 400 watts of power would 


be required by the communications equip 


produce electrical 


pow r 


ment, and the remainder by the satellite’s 
attitude and telemetry equipment, thermal 
control apparatus, the small user package, 
and for charging the nickel-cadmium bat 
teries. The satellite would be oriented with 
the solar paddles constantly facing the sun 
and with the antenna axis pointed toward 
the center of the earth. 

Star Nuclear Power Plant.—A compact 
nuclear-thermionic power supply which re- 
quires no moving parts or fluids for opera- 
tion has been proposed to the Air Force, 
Atomic Energy Commission, and National 
\eronautics and Space Administration by 
The 


thermionic 


Electric Company. power 
called. Star 


auxiliary reactor), is designed to provide 


General 


supply, (space 


electrical power for avionic and instru- 


future vehicles. 


company, a 


mentation gear in space 


According to the prototype 
Star power plant delivering 20 kilowatts 


1964. A flight 


weighing 1,300 pounds and delivering 70 


could he built by model, 


kilowatts of power, could be built by 1966 


Cybertron.—An electronic learning ma- 
chine being developed by Raytheon Com- 
pany is expected to be abie to recognize 


led 


speech sounds. The device, called Cyber- 


tron, is being developed under a Defense 
K 100. first of the 


currently 


Department contract 


Raytheon Cybertrons, ts being 
military, and a larger, more 
K-200, is in the final 
The machine is ex 


spoken 
for the 


used by the 


advanced machine, 


stages of devel pment 


able to recognize 


to be 


and to generate outputs 


. ra 
words 





"liet ts a student 
He 
amateur radt id als im exper 


1 mental 
‘lectronics He lives mn N rthridae Calif 
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operation of an electric typewriter to type 


out the word with phonetic spelling. 


Space Capsules—NASA has granted 
a contract to Radio Corporation of Amer- 
Division for the 


ica’s Astro-Electronics 


design and construction of seven space 
capsules for testing electrical ion engines 
on the ground and in space. The first space 
test is scheduled for late 1962 when a Scout 
rocket will send up a capsule carrying two 
of the engines. 

Electronic Translation—An automatic 
translating system, developed by Machine 
Translation, Inc., has translated Russian 
into fully readable English or German at 
Although 


other systems are capable of translating on 


a rate of 60,000 words an hour 


a word-for-word basis, this is believed to 
be the first system to translate on the basis 
of word usage. According to the company, 
translation rates of over 150,000 words an 


hour may be possible in the future. 


Infrared Detector.—A new infrared de- 
that it detected the 
cooling off of the moon during a total 
eclipse, will be built for the Navy by 
Hughes Aircraft Company. The detector, 


vice, so sensitive 


which operates at 452 degrees below zero 
Fahrenheit, will be incorporated in equip 
ment being developed under a contract 
from the Bureau of Naval Weapons. The 
infrared eye incorporates a miniature re- 
frigerating device known as a closed-cycle 
liquid-helium cryostat. The cryostat weighs 


approximately 27 pounds. 


Space Mine Concept.—Development of 
the Navy's space-mine concept is approach- 
involves the 


ing test stage. The concept 


use of a satellite containing an optical 
scanning system capable of discriminating 
stars and harmless or friendly 


obj cts, 


between 


vehicles and suspect orbiting 
identifying its target and relaying data to 
the ground for positive control of de- 
struction. The system can include capabil- 
ity for destruction by aligning itself on a 


near-collision course. Destruction would 
be achieved by a proximity-sensitive de- 


vice to make direct collision unnecessary. 


Na- 


1 guid- 


Skybolt Guidance.—Skybolt, the 


tion’s newest missile, will contain 
ance system that uses stars to assure ac- 


curacy. Skybolt GAM 387A, the Air 


Force’s new ballistic missile, is scheduled 
for use with airborne bombers of the B-52 
type. Since the Skybolt is intended for 
launch from fast-moving aircraft, the guid- 
ance system must not only know target 
location but also must determine in- 
stantaneously its own location and orienta- 
tion in space at the time of launch. 

Major modules in the Skybolt guidance 
system are distributed between the missile 
and the carrier aircraft. Mounted aboard 
the missile is the astroinertial instrument, 
a digital computer, and supporting solid- 
state electronic equipment. Guidance sys- 
tem operation is controlled by a transist- 
orized digital computer located aboard the 


carrier aircraft. 


Coordinated Electronics—The U. S 
Navy, planning to build the Nation’s first 
nuclear attack-killer submarine and guided- 
missile frigate to contain “coordinated 
electronics,” has awarded Hughes Aircraft 
Company contracts to integrate the vessels’ 
data displays so that each will function as 
a unified system. 

The company was selected by the Bu- 
reau of Ships as part of two teams which 
will conduct 6-month studies for the feasi- 
bility of 
weapons, sensors, and command and con- 


integrating all communications, 


trol systems aboard a nuclear attack-killer 
submarine and a guided-missile frigate to 
be built in 1962-1963. The company has 
complete responsibility for coordination of 
electronic displays for all shipboard sys- 
tems in both These vessels 
represent the first attempts by the Navy 


vessels will 


to merge naval architecture with elec- 


tronics system engineering in a_ ship's 


initial design. 


Project Vela Hotel—The Vela Hotel 
research program for the detection of nu- 
clear explosions in outer space is pro- 
gressing rapidly. The research and de- 
velopment program is aimed at providing 
the foundation for an operational detec- 
tion system involving approximately six 
will 


be the launching of five pairs of satellites. 


satellites. One phase of the progran 


The advantage of launching two satellites 
at once is that localized cosmic-ray “show- 
ers” would only cause signals in one satel- 

Each satellite will contain ten X-ray 
detectors, six gamma-ray detectors, a neu- 
tron detector, and ten guard counters. The 
satellites can detect nuclear explosions 
50,000 to 75,000 miles away. 
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The Budd Company’s fin-stabilized ammunition can 


How would you drop a squirrel at 1,000 yards. Now, of course, this 


ammo is not for squirrel hunters— but it does illustrate 


| 


the success Budd has had in developing accuracy. 


. } 
drop a squirrel The Budd Company has complete facilities—and experienced 
engineers—for the design, development, prototype-manufacture, 
t 0 d 9 and testing of ammunition and explosives for the Ordnance Corps, 
a 1, 00 yar S . including a test-firing range at Indiantown Gap Military Reserva- 
tion near Harrisburg, Penna. 

With over a decade of experience in this highly specialized art, 
we are prepared to solve your ammunition or other explosive 
ordnance problems. Product Development Department, The Budd 
Company, Philadelphia 32, Pa. 


ProoucT i BD 47 
HM DOMEMERM 0&vco-mens 
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TACTICAL 
MOBILITY 


by Willys Motors—the specialist 
in lightweight tactical vehicles! 


These Willys vehicles are designed for mobile, hard hitting 
ground forces. They have ‘Jeep’ 4-wheel drive traction to go 
anywhere, unrestricted by bad weather and rough terrain. 


‘JEEP’ M-170 FRONT LINE AMBULANCE 

Has all the characteristics of ruggedness, versatil- 
ity and dependability that are built into all ‘Jeep’ 
vehicles. It has litter capacity for three stretcher 
passengers or two stretchers and side seating ca- 
pacity for four passengers. By easily removing the 
ambulance characteristics, it can be converted intoa 
flexible 1/2 ton, 4-wheel drive cross-country vehicle. 


‘JEEP' FC-170 TWELVE PASSENGER 
PERSONNEL CARRIER 

For men on the move! This rugged carrier travels 
off the road, through dense foliage and deep mud 
to remote places that ordinary trucks cannot reach. 
Forward Control Cab with large wrap-around wind-. 
shield gives the driver full command of the tough- 
est situations. Curb weight—3,490 Ibs. Payload Ca- 
pacity—3,510 Ibs. Wheelbase—only 103% inches. 


‘Jeep’ vehicles are made only by Willys Motors 
...One of the growing Kaiser Industries 


WILLYS MOTORS, INC., TOLEDO 1, OHIO 
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‘JEEP’ M-274 MECHANICAL MULE 

Carries 1,000 pounds . . . which is more than its 
own weight. Serves as a weapons carrier, chow wagon 
and litter carrier. Can be controlled from walking, 
riding or crawling positions and can be operated at 
speeds varying from 1 to 25 MPH. Equipped with 
4-wheel drive and selective 4-wheel steering. 


PB | ) 
VEHICLES p 
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Bundy can mass-fabricate practically anything 


No matter what tubing components you may 
need, chances are Bundy can mass-fabricate 
them better. Bundy engineers design their own 
mass-fabrication machinery—can often point 


out modifications that mean 
important cost savings for 
you. And there are few 
things you can’t make with 
Bundyweld@ steel tubing. It 
meets Government Specifi- 
cations MIL-T-3520, Type 
III; ASTM 254; and SAE 


specifications. Use Bundy’s tubing experience 
on your tubing problems. For the complete 
Bundyweld story, call, write, or wire us at any 
time: Bundy Tubing Company, Detroit 14, Mich. 


* * * 
Bundyweld, double-walled from 
a single copper-plated steel strip, 
is metallurgically bonded through 
360° of wall contact. It is light- 
weight, uniformly smooth and 
easily fabricated . . . has remark- 
ably high bursting and fatigue 
strengths. Sizes up to %%” O.D. 


BUNDY, TUBING COMPANY 


DETROIT 14, MICH. © WINCHESTER, KY. 


HOMETOWN, PA. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE. GERMANY, ITALY, JAPAN. 


November-December 1961 


421 








MATERIALS PROGRESS 


George S. Brady 





Rare Metal in Space.—Cesium has beet 


rated as a rare metal, although it does 


not belong to the class of so-called “rare 


earth metals” ‘to which cerium belongs 


But in fact, considering the variety of 


uses and prospective demands for cesium, 
this metal, now quoted at $s. 75 per pound 
in the 99.9 per cent purity form, may as- 
sume a critical supply position 

from the atomic 


Viewing the metal 


tandpoint, cesium is at the opposite ex 


treme of the metal group from such metals 
as arsenic and bismuth, which is miner 
are called semimetals. Such metals 
have a 


electrons and pro- 


that 


lave no tree 


nounced unequal atomic bonding 
vives cleavage and friability 
alkali-metal 


group in which the cloudlike electrons are 


Cesium belongs to the 


o free and have such a low work func 


tion that very little energy is needed to 
lisplace them, and even a ray of ordinary 
light can knock an electron from its posi- 
tion 

[The metal has thus had a variety of 
ises in electronics, and its isotope, cesium 
a gamma-ray emitter. Its rays are 


of cobalt 60, and about 


137, is 
veaker than those 
required for the same 


twice as much is 


effect, but its life is more than 6 times 


greater, the half-life being 33 years, com 
pared with 5.3 years for cobalt 60 
quantity use for 


The prospective new 


for missiles and rockets. Re- 


National 


Administration has announced that 


cently the Aeronautics and 


p ice 


it is actively engaged in forwarding the 


development of ion-propelled jet engines 


for rockets and that at least one of these 
will be 
Undoubtedly, in view of the 
the NASA has under con- 


sources of activation, but 


engines ready for testing within 


a year scat 
city of cesium 
sideration other 
cesium has been the preferred material 
for this purpose 

It is not easy to explain adequately in 
one paragraph the principles of operation 
and it is at- 


of an ion-propelled jet, 


tempted here merely to show the use of 
provides the activa- 


The 


un The metal 


tion that initiates the plasma jet 





engineer, 
f Washinaton. D. C. 
zen authority in the field 
Hand- 


mized source of informa- 


ra consuiting 


his “Materials 





ion engine works on the principle that 
similar atomic-ion charges repel each 
other. When vaporized (cesium boils at 
670 degrees centigrade), the cesium is 
passed through a hot porous tungsten, 
stripping electrons from the cesium atom 
to leave positive cesium ions. 

These ions are accelerated in an elec- 
trostatic field, focused into a beam, and 
exhausted from the thrust jet to be elec- 
tronically neutralized to prevent build-up 
rocket. The 


plasma, which is an ionized fluid with 


of negative charges in the 


negative and positive ions balanced, is 
actually formed outside the engine. 

It is that 
of cesium 


20 pounds, and that the amount required 


stated the minimum amount 


needed for a rocket is about 
to drive a space rocket around the nearest 
planet would be as much as 2,000 pounds. 
This latter quantity represents probably 
more than 30 years’ output at our presént 
production rate 

Cesium 137 is recovered from the waste 
plants, but the 
mercial metal itself comes chiefly from 


of atomic-energy com- 


pollucite, a complex mineral of the com- 
position 2Cs( )-2 AIO *9Si( Jor | 1,0, 


been 


which 


in the past has imported largely 


from southwest Africa, but appears to be 
plentiful in near-by Canada. The Bureau 


of Mines has been engaged in research 
work on new methods of processing the 
ores to obtain more economic production, 
chemical com- 


and several of the larger 


panies are expected to be added to the 
list of active producers 

Cesium metal is not easy to handle. It 
ignites in the air at ordinary tempera- 
tures, and it decomposes water with ex- 
plosive violence. It is usually stored in 
a vacuum. For most electronic applica- 
tions it is used in the forms of its more 


stable compounds. 


Improved Bearing Lubrication.—Molyb- 
denum disulphide is an excellent lubri- 
cant for bearings, but a difficulty is that 
it is not very adherent and must be re- 
newed frequently. /nternational Business 
Vachines Corporation engineers have now 
found that 
bond strength can be obtained with molyb- 


adherent coatings of high 
denum disulphide on shafts and bearings 
steel 
converting the 


by plating the with molybdenum 
then 


sulphide by 


and plate to the 
the action of hydrogen sul- 
phide gas under heat and pressure 

The coefficient of friction of the coating 
is as low as 0.05, and the adherent coating 


put on by this method gives long service 
life and is suitable for bearings in inacces 
sible places, being preferable to conven- 
tional “oilless” bearings. 
Superconductive Alloy.—Atomics Inter- 
national Division, North American Avta- 
tion, Inc Park, Calif., has de- 


veloped a superconductive alloy which is 


Canoga 


claimed to offer practically no resistance 

to the passage of electric current at sub- 
temperatures. The 

about 75 per cent columbium and 25 zir- 


zero alloy contains 
conium. It is malleable, and can be worked 
into wire, sheet, or shapes without losing 
its high conductivity. It is suggested as a 
material for superconductive magnets to 
replace present more bulky and less effic- 


cient iron-core magnets. 


Electron Beam Processing.—Grain size 
can be reduced in the cast refractory met 
tungsten, 
by subjecting them 


als—molybdenum, columbium, 
and tantalum-tungsten 
to electron-beam processing, according to 
Stauffer-Temescal, Richmond, Calif. The 
electron-beam treatment increases the duc- 
tility and workability of the metals, and 
the modified metal does not have to be ex- 
truded prior to forging Vetal- 
lurgical Corporation, Berkeley, Calif., also 


Temescal 
is annealing coiled strip tungsten, tita- 
nium, and columbium at high speed by 
passing the strip over an electron-beam 
gun in a high-vacuum furnace. 


Sprayed Tungsten Coatings.—Because 
of its exceptional resistance to hot corro 
sive gas and its hardness, tungsten is a fa- 
vored material for coating jet nozzles and 
other parts subjected to high heat erosion. 
In the Linde Company method of coating 
by plasma-are spraying, the hot are (15,- 
000 degrees Fahrenheit or higher) does 
not contact the work. The arc is between 
two inner electrodes in the torch, one cir- 
cular and the other pencil-shaped, and the 
pressurized gas is ionized to form the 
plasma at the nozzle. 

The melting point of tungsten, about 
6,100 degrees Fahrenheit, is far above that 
of the usual base material. 

The Bureau of Standards has a new gas- 
plating technique for depositing a dense 
coating of tungsten (0.70-pound per cubic 
inch) on metals or ceramic parts. An ad- 
herent coating is deposited from a tungsten 
The 
coating has a Vickers hardness number 
of 475. 


hexafluoride gaseous atmosphere 


(Continued on p. 426) 
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Here’s how you benefit from 


@ LOWEST UPKEEP COST: The ex- 
clusive electric-control system of 
LeTourneau-Westinghouse ’Pulls* 
eliminates complex linkages that 
cost a lot and need a lot of atten- 
tion. Electricity moves with no 
friction, has no moving parts. 


@ WEATHERPROOF: Operate in any 
weather anywhere. Sealed from 
dust, dirt, sand, moisture. 


@ INSTANT ACTION: Electricity 
travels with the speed of light... 
power gets to control motors fast. 
Motors reach full rpm in a fraction 
of a second. 


@ MORE SAFETY: Limit switches 
prevent over-travel; activate when- 
ever limit is reached. 


@ EASIER-OPERATING: No levers or 
awkward handles... just two-way 
fingertip switches. Operators on 
’Pulls work faster, more relaxed, 
and with greater productivity. 


@ LOWEST POWER-LOSS: Power is 
generated only when needed. 
There’s no continual drag on your 
engine as with other power systems. 


@ JOB-PROVED: Over 10,000 LW 
electric "Pulls built and shipped. 


LW “Electrics” 


This exclusive electric-control sys- 
tem is used on several military 
vehicles, including the U.S. Army 
GOER. LW electrics can be incor- 
porated into practically any unit 
assigned to LeTourneau-Westing- 
house for design and production. 


In addition to major product de- 
velopment, LW is available on 
sub-contract basis. Expert work- 
manship in metal fabricating and 
scientific methods of quality con- 
trol assure you of a component or 
product that meets your exact 
specifications. Write or call for 
complete information. 


How Tournapull® 





A.C. Motors 


Main Switch Box 


(apron and hoist) 


A.C. Motor 
(tailgate) 


LETOURNEAU-WESTINGHOUSE COMPANY 


Instrument Panel 


Electric Cable 


A.C. Motor 
(steering) 


Transformer 


Generator 


Defense Products Department 


A Subsidiary of Westinghouse Air Brake Company... Where quality is a habit 


Rectifiers 


Botteries 


D.C. Field-Breaker 


“Electrics’’ work 


To control action of bowl, apron 
and tailgate ...or to steer the 
prime-mover . . . your operator 
merely moves a dashboard 
switch. That's all! The desired 
action starts instantly . stops 
when the switch is released or 
the limit of travel is reached. 
Electricity for scraper opera- 
tions is supplied by a heavy-duty 
generator bolted to the engine 
flywheel housing. From here, 
current flows through flexible 
electric cables to motors mounted 
at point-of-action 

*Trademork 2450-ML-1 


Peoria, Illinois, Phone: 674-7711 


Washington 6, D.C., 916 Ring Building 
1200 18th St., N.W., Phone: Federal 8-219! 


Factories in Peoria, Illinois; Toccoa, Georgia; 
Indianapolis, Indiana; Paris, Ontario, Canada; 
Sydney, Australia; and Campinas, Brazil. 





‘lo fly faster 
than time itself... 


Trisonic jets that would land you in Los Angeles 142 hours earlier than your take-off 


time in New York are feasible says a late Federal study. Douglas officials say 


they could be operational by the early 1970's. 


A 2100 mph civilian jet transport that would fly 
13 miles high, cross the continent in one hour and 
thirty minutes*, and use present jet runways is on 
the drawing boards at Douglas. 

Such an airplane is needed —says a recent 
Federal Aviation Agency study made with White 
House approval — to maintain U.S. leadership in 
commercial aviation. This is important because 
the export value of aircraft and parts in 1960 was 
$1.4 billion or 5.2% of total U.S. exports! 

The study also notes that substantial govern- 
ment assistance would be needed to underwrite the 
$500 to $550 million estimated development costs. 

Douglas believes that the estimated market of 
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200 to 300 Mach 3 aircraft would more than repay 
these development costs. 

They are backing this belief with continuing 
studies based on 15 years experience with missiles, 
supersonic and hypersonic aircraft...to bring the 
trisonic civilian jet transport to reality at the 
earliest possible date. 


DOUGLAS 


MISSILE AND SPACE SYSTEMS « MILITARY AIRCRAFT * DC-8 
JETLINERS * RESEARCH AND DEVELOPMENT PROJECTS « 
GROUND SUPPORT EQUIPMENT « AIRCOMB® « ASW DEVICES 


Here’s how the 
Douglas trisonic jet 
would beat the clock 
on westbound flights 


» | 2? 
f) 3 
3 4 
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LV. NEW YORK 5:00 PM 


AR. LOS ANGELES 3:30 PM 
FLIGHT TIME—1 HR. 30 MIN.* 


AR. HONOLULU 7:35 AM 
FLIGHT TIME—1 HR. 35 MIN.* 


AR. BANGKOK 8:50 AM 
FLIGHT TIME—1 HR. 50 MIN. 


AR. LONDON 11:55 AM 
FLIGHT TIME —1 HR. 25 MIN® 


LV. PARIS MIDNIGHT 


AR. NEW YORK 8:10 PM 
FLIGHT TIME —2 HRS. 10 MIN.* 


*Includes take-off 
and landing time. 
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NUMBER 11—INSTRUMENT SERIES 


Bourns Transducers —Tagged Tops in Every Spec! 


In every measurement of transducer performance, Bourns 
offers you the top figure. If you’re looking for the ideal combi- 
nation of characteristics, it stands to reason that you'll get it 
from the company that has attained the highest performance 
in individual parameters. There may never be an ‘“‘ideal’’ trans- 
ducer; but if there ever is, Bourns will produce it—because 


ee eddad 


: 
= 
= 
i. 


Bourns is closest today. 

Bourns offers you proven transducers for position, pressure 
and acceleration. Their reliability is a reality, written in the 
record of virtually every major U.S. missile and space program, 
and documented for you in the detailed certificate of inspection 
and calibration that accompanies each unit. 


1 BOURNS | 


BOURNSBLING.,. INSTRUMENT DIVISION 
6135 MAGNOLIA AVE RIVERSIDE. CALIF 


Pioneers in transducers for position, pressure and acceleration. Exclusive designers and manufacturers of Trimpot® potentiometers 
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For high performance plastics... 


Contact PENNSYLVANIA 
FLUOROCARBON CoO., INC. 
engineers and extruders of the fluorocarbon 
family of plastics including: 


TEFLON#* 


(Tetrafluoroethylene resin) 


PENNTUBEi III 


(Trifluorochloroethylene polymer) 


PENNTUBEi IV 


(Polycarbonate) 


We will provide the experience and specialized 
attention your problem may require. 


Write, wire or call 


PENNSYLVANIA 

FLUOROCARBON CoO., INC. 
1115 North 38th Street, Philadelphia 4, Pa. 

EVergreen 6-0603 TWX: PH 252 


*Du Pont Reg. T.M tPenna. Fluoro Co. Reg. T.M 


SEND YOUR BLUEPRINTS... 


for our 

prompt 
quotation 

on metal 
stampings. 
Latest brochure 
sent upon 
request. 


We are thoroughly 
familiar with 
Government 
Inspection 
requirements, 
specifications, 

and procedures. 





—_———, 


BrxXO CARLSTROM PRESSED METAL CO., INC, 
“ “ §7 Fisher Street 


=e Westboro, Massachusetts 


426 


Materials Progress (Contd.) 








Silicon Carbide——For heat-resistant parts for service tem- 
peratures to 4,000 degrees Fahrenheit where very high tensile 
and flexural strengths are not needed, the self-bonded KT silicon 
carbide of the Carborundum Company is stated to be the hardest 
and probably the most corrosion-resistant material commercially 
available in large complex shapes. The material is 96.5 per cent 
pure carbide, the majority of the balance, 2.5 per cent, being 
free silicon. 

Parts are made by pressing or extruding and then sintering 
at high temperature to give a dense, nonpermeable structure with 
a flexural strength of 24,000 pounds per square inch, compressive 
strength of 150,000 pounds per square inch, and high thermal 
shock resistance. 

The rough crystal surface is readily brought to a smooth, close 
tolerance by diamond grinding. Thermal conductivity of the 
material is 2.5 times that of stainless steel. Parts have high di- 
mensional stability and practically no creep under heat-service 
conditions, and at 1,500 degrees centigrade retain 75 per cent of 


the original flexural strength. 


Cast Nylon.—Casting of plastics is not new, but the casting of 
nylon-6 into very large and intricate parts by eliminating the 
initial production of the polymerized plastic compound, and cast 
ing the liquid monomer direct, is an entirely new process de- 
veloped by the Chemical Company. Casting the 
monomer is done with a catalyst without pressure, permitting 


the use of low-cost molds. Models can be used as patterns, thus 


Monsanto 


reducing delivery time as well as cutting cost. Fine detail can 
be reproduced, surface finish is the same as that obtained by 
pressure molding, and tolerances on large parts are about the 
same as those for casting steel. 
Polymer Corporation, Reading, Pa., 
large castings made by the company with its MC nylon (mon- 


is using the process, and 


omer-cast nylon) have a specific gravity of 1.16, tensile strength 
of 14,000 pounds per square inch, elongation of 3.5 per cent, 
Rockwell hardness of R118, heat-distortion point of 425 degrees 


Fahrenheit, and dielectric strength up to 600 volts per mil. 


“ Ye ork, 


Pa., is now using a ram-extrusion process for the production of 


Ram Extrusion Process.—Y ork /ndustrial Plastics, Inc 
rod, tubing, and strip shapes in phenolic and other thermoset- 
ting plastics. The method is lower in cost than the conventional 
laminate method used with thermosetting resins, and the products 
have higher gloss. The ram-extrusion process provides a rising 
temperature gradient to the forming die, and an extended section 


of the die provides a curing zone. 


Electrolytic Machining.—Battelle Memorial Institute has de- 
veloped a process for electrolytic machining that requires only 
10 per cent of the time needed for conventional machining with 
tools. The surface of the part to be formed takes the shape of 
the “cathode tool,” or shaped model. The part is placed be- 
tween the shaped electrodes, and the electrolyte is pumped under 
pressure into the space between the electrodes and the work 
piece. There is no wear on the electrodes 

\ direct current of from 100 to 500 amperes is used, with 3 to 
12 volts, from a simple rectifier. The current removes electrons 
from the work piece, converting the surface atoms into positively 
charged that 
sparks and without raising the temperature. Extremely hard 


ions dissolve in the electrolyte without arcs or 
metals can be electrolytically machined as easily as soft metals. 
In sinking a die cavity, the die takes the shape of the shaped 
electrode since the current density is highest in projecting areas 
of the cathode tool. A cavity that requires at least 10 hours to 
sink with cutting tools can be sunk electrolytically in 50 minutes 


Square or irregular-shaped holes can be made 


Since there is no 
tool pressure, there is no bending or warping of thin plates 


(Continued on p. 428) 
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GMS DSD seeks an answer! | 


Scientific studies are now under way in GM’s Defense 


Systems Division to determine the most efficient configu- 

rations for lunar-roving vehicles. Major factors under 

investigation include composition of the lunar surface 

together with the effects of large temperature ranges, . . 

lunar gravity . . . no atmosphere or humidity. Research theorimeipie of he Archimedes serew and ts just one of a number 
in our Soils Laboratory on probable lunar conditions has ° Y*M<l® 'yPes under study for known lunar conditions. 
led to a number of promising designs. Unusual studies 

like these, unusual facilities and unusually capable men 

present a great challenge and opportunity to scientists 

and engineers who are qualified to make a solid contribu- GENERAL MOTORS 
tion at any level. DSD is now, as always, searching for 

new talent in these areas. 


Scientific areas now under study: # Aero-Space ® Sea Operations 
= Land Operations # Biological Systems @ Technical Specialties DEFENSE SYSTEMS DIVISION 
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Aluminum in Automobiles.—Annual 
use of aluminum by the automibile indus- 
try is expected to reach a billion pounds 
by 1965, according to an estimate made by 
the Aluminum Company of America, and 
the same source states that the average 
use of aluminum per car will be 500 pounds 
by 1975 


eraged 62.1 pounds of aluminum per car, 


The 1961 passenger models av- 


although one model with an aluminum en- 
gine block 
Che average use of aluminum in passenger 


cars in 1958 was only 47.3 pounds. 


went as high as 135 pounds. 


The greatest use of aluminum in cars 
has been in the engine, but until recently 
this has been relatively small—little more 


than 20 pounds. But the new aluminum 
engines on the small cars take up to 135 
pounds per car, and the die-cast aluminum 
1961 
aving in weight of about 80 pounds 

Both 
in research on aluminum use in automo- 


\leoa has 


high-silicon alloys for engine blocks that 


block on the Rambler gave a net 


\icoa and Kaiser have been active 


hiles. developed lightweight, 


and 
One 
alloy contains about 20 per cent silicon. A 


Ford machinable alloy contains 22 


are machinable and are very hard 


wear-resistant in the aged condition 


new 
per cent silicon, 

Kaiser tests 
brake drums indicate outperformance over 


on aluminum wheels and 


older types on all points, including shorter 
stopping time with less build-up of heat. 
Hardware, trim, and electrical parts are 
other fields of expected invasion by alu- 
minum. The material suggested for bump- 
ers is an aluminum-magnesium alloy which 
gives a sparkling anodized finish and can 
be extruded for plain bumpers or stamped 
for the complex ones. 

As a matter of incidental interest in the 
materials changes in automobiles, an av- 
erage of 30 pounds of plastics was used 
in the 1961 passenger cars, nearly 3 times 
the amount used 5 years ago. On a volume- 
weight basis, this amount is equivalent to 
nearly 150 pounds of the metals displaced. 
As many as 60 parts on one car were made 
of nylon, but the total weight of all these 
parts was little over one pound. 


Magnesium from Dolomite.— Production 
of magnesium metal from the plentiful 
dolomite has been an ideal for some time, 
but the batch process used in this coun- 
Now a 


new continuous process for producing 99.9 


try has been slow and expensive 


per cent pure magnesium from dolomite 
by ferrosilicon reduction is being under- 
taken in Germany (Knapsack-Griesheim, 
Cologne). 

The dolomite is crushed, calcined, mixed 
with ferrosilicon, and passed through a 
moving-bed reduction furnace under partial 


vacuum at a temperature of 2,900 degrees 


Fahrenheit. The vapors then pass through 
a coke filter bed which condenses the con 
taminants and passes the magnesium. Hy- 
drogen gas is circulated in both the reac- 
tor and the filter. 


Long-Life Lamp.—Union Carbide 
Metals Company, working with the Pola 
roid Corporation, has developed a new 
filament for electric incandescent lamps 
which is claimed to give a light 25 per 
cent brighter than conventional light-bulb 
filaments and to have double the life. The 
new filament is of tantalum carbide. 


Ammonium Persulphate.—Technicians 
at the Chemical FM¢( 
Corporation, Buffalo, N. Y., have found 


that the use of an ammonium persulphate 


Becco Division, 


cleaning solution to remove oxides from 
copper parts before electroplating gives a 
more adherent plate that is impervious 


and practically free from pinholes. 


Aluminum from Sand.—To get 
from our dependence on imported bauxite 


away 


for the production of alumina and alumi- 
num metal, Olin Mathieson Chemical Cor- 
poration has developed a process for acid 
leaching the very plentiful aluminous sands 
and clays. The leaching produces alumi 
num sulphate crystals of high purity which 
are easy to handle and convert to alumina 


and aluminum metal. 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 





Opportunities Available at Various Locations 


for Engineers and Scientists 


Lexington 
Kentucky 
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BATTLEFI FLD Protecting troops under fire obviously becomes an infinitely 
more complex problem when that attack might possibly 
involve Chemical, Bacteriological or Radiological warfare; 


PROTECTION calling for special detection apparatus, filtering equipment, 


and decontamination systems. A team of FMC design 


AGAINST engineers is now working on this problem, applying our 
company’s considerable experience in chemicals and in 
machinery. If you have an upcoming project in this field, 


C-B-R call in FMC at the planning stage. 


For details, write Preliminary Design Engineer- 
ATTACK ing Dept., FMC Ordnance Division, P.O. Box 
367, San Jose, Calif. Phone: CYpress 4-8124. 


FMC CORPORATION 


tne (Formerly Food Machinery and Chemical Corporation) 
ORDNANCE DIVISION 


— ® 1105 Coleman Avenue, San Jose, California 


PUTTING IDEAS TO WORK FOR NATIONAL DEFENSE 
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rockets 
and 
missiles 


On the drawing boards, under 
development and in production, 
our country has a vast array of 
rockets and missiles. Some 
designed for offense, others for 
defense and many adapted for pure 
astronautical research. 
Kelsey-Hayes plays an important role 
as a subcontractor in this dynamic 
space program and has developed 
highly trained personnel and 
facilities for design, research and 
production. Kelsey-Hayes 
Company, General Offices: 
Romulus, Michigan. 


KELSEY 
HAYES 
GOMPANNY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


OPERATIONAL PLANTS ott, Jackson 
and Romulus, Michigan; Los 
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Sundstrand Hydrostatic Transmissions offer 
dramatic advantages for military vehicles 


Performance 

... delivers full engine power to vehicle 
throughout speed range up to the traction 
limit of the vehicle. 

... increases maneuverability by providing 
swift, smooth response. 

... affords dynamic, antiskid braking for 
maximum retarding action. 

. .. Minimizes operator training due to ease 
of control and operation. 


Efficiency 

... hydrostatic components especially de- 
signed to meet military vehicle requirements 
afford high partial load and full load effi- 
ciencies, 

... transmission system permits engine to 
operate at optimum speed for maximum 
fuel economy. 


Weight 

. .. considerable weightsavings are realized 
by utilizing compact, high power to weight 
hydraulic components. 


Durability & Reliability 

. .. Wear-prone components such as clutches 
and brakes can be eliminated. 

... number and complexity of parts in the 
drive train are greatly reduced. 


Versatility 

... achieves optimum power train perform- 
ance with either reciprocating or gas tur- 
bine engines. 

... provides maximum design flexibility for 
custom installations on both tracked and 
wheeled vehicles. 

The Sundstrand Hydrostatic Transmission 
consists of an engine-driven, positive-dis- 
placement pump supplying hydraulic power 
to a positive-displacement motor connected 
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to the load. By varying the pump displace- 
ment, the operator controls the flow or 
pressure which is converted to speed or 
torque by the hydraulic motor. This trans- 
mission of power through the hydrostatic 
system in the desired proportion of speed 
and torque allows the engine to be oper- 
ated at its most efficient speed. The system 
also functions as a dynamic braking system 
and retarder. This provides high braking 
capability with no frictional wearing ele- 
ments, 

Complete hydrostatic transmission sys- 
tems are designed for a particular vehicle— 
such as the 155-mm Auxiliary-Propelled 
Howitzer and the Universal Engineer Trac- 
tor, shown here—by varying the combi- 
nations of basic Sundstrand hydrostatic 
components, This design approach offers a 
unique modular concept permitting great 
flexibility of application, installation, and 
maintenance. 

Sundstrand Hydrostatic Transmissions 
utilize the same type of precision compo- 
nents used in over 30,000 Sundstrand con- 
Stant speed transmissions installed on most 
major military and commercial aircraft. 
Now, Sundstrand offers complete facilities 
for design, development, manufacture, and 
test of hydrostatic components and sys- 
tems to meet all propulsion system design 
objectives for military vehicles. Further in- 
formation and design proposals on request. 
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THE UET VEHICLE—currently being 
developed for the U. S. Army, Corps of Engi- 
neers, for multipurpose logistics missions— 
is equipped with the Sundstrand “Dual-Unit" 
Hydrostatic Transmission shown in the block 
diagram below. 
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SUNDSTRAND AVIATION 


DIVISION OF SUNDSTRAND CORPORATION 


2421 ELEVENTH STREET, ROCKFORD, ILLINOIS 


OPERATING DIVISIONS—ROCKFORD, ILL., DENVER, COLO. 


RESEARCH TESTING CENTER—PACOIMA, CALIF. 


SUNDSTRAND 
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NEW 155-mm AUXILIARY 
PROPELLED HOWITZER 
—designed to increase mobility 
and atomic firepower of Army 
tactical artillery units—uses com- 
pact Sundstrand Hydrostatic 
Transmission units giving maxi- 
mum torque and controllability 
with minimum weight. 














50 Megawatt “S” Band Radar Transmitter 


TE AII-POWER ELECTRONICS 


FXR’s advanced techniques and facilities Reviews in this issue by: 
have produced the 50 Megawatt “S” Band 
Radar Transmitter for Cornell Aeronautical 
Laboratories. This transmitter, more than 





LorEN E. BoLLiNGER, aeronautical engineer, assistant professor, 
Ohio State University, Columbus, Ohio. 


The result 


of complex twice as powerful as the my a Cot. Grorce S. Brapy, consulting engineer, author, editor, 
unit of its class, will be used in the elec- Washington, D. C. 

challenges tiinic exploration of the atmosphere and 

LJ the ionosphere. 


Leo A. Copp, editor, Washington, D.C. 
Dr. STANLEY L. FALK, military historian, Washington, D. C. 


FXR has an extensive achievement record in solving F. W. Foster GLeason, military historian, ordnance analyst, 
demanding problems. Put this creative ability to work to editor, Washington. D. C. 


help solve your High Power Electronics problem. : 
Rear Ap. Joun D. Hayes, engineer, naval historian, educator, 


For detailed information concerning your Innapolis, Md 
particular application, contact your FXR : 
applications engineer. He is only a phone Duncan McConne .t, physical scientist, author, Columbus, Ohio. 
call away. 


EXR sso 


Amphenol-Borg Electronics Corporation 
25-26 50th STREET «» RA. 1-9000 Savo: The Incredible Naval Debacle Off Guadalcanal. By 
WOODSIDE 77, N.Y. TWX: NY 43745 Richard F. Newcomb. New York: Holt, Rinehart and 


Winston. 278 pp. $4.95. 
SHORTLY before 2 a.m. on the morning of August 9, 1942, 
in a body of water in the Solomon Islands now known as Iron 





Cot. H. C. THAYER, ordnance management engineer, logistician, 
Washington, D. C 

















bottom Sound, a razor-keen Japanese force of seven cruisers and 
one destroyer struck the Allied warships guarding the landing 
Revolutionar at Guadalcanal. In forty minutes they destroyed one Australian 
y cruiser, CANBERRA, and three American cruisers, VINCENNES, 

Quincy, and Astoria. Casualties in the latter were forty per 
cent. The Japanese escaped with one critical hit on the flagship 
An aura of mystery has hung over the record of this sad affair 


LIQUID BOWL CLEANER for almost twenty years. The author now has blown this away 


with an exciting but still restrained saga that matches his 
SOAKS Toilets Clean “Abandon Ship.” As a naval officer and survivor of this battle, 
I find much to praise in Newcomb’s work and little to criticize 


except to state it is by no means complete 

~ This crushing and humiliating defeat was not decisive only 

because the Japanese, then and throughout the whole war in the 
Just pour from handy Pacific, failed to exploit their opportunities. The temptation was 
squeeze bottle into each there for Newcomb to point a finger of responsibility, but he 
receptacle. Swab with toi- | merely nods toward the three Allied admirals involved 
let mop above water line. Adm. Frank Jack Fletcher’s carriers that night were steam 
After five minutes soaking, ing away from Guadalcanal, and thus the Japanese escaped the 
all caked soil and hard- punishment that every cruiser survivor was sure they would get 
water incrustation can be \dmirals Richmond Kelly Turner and V. A. C. Crutchley of the 
flushed away. Royal Navy made faulty intelligence appraisals of Japanese 


movements. 


pate tle tag Ae pan de. It was fear of the powerful Japanese torpedoes that took the 

1 : ~ 

tergent and germicide, harmless 

| to pipes — — of its Our faulty night cruising dispositions allowed the Japanese 

ACID : COsTOsson: ina itor. ne i ger- to get in unseen, but Newcomb capably defines the real causes 
RESISTANT | | micide content gives protection i las as oa Dial eal de th inad aff 

TOILET ainst or anisms found on toilet ot the debacie as a a command setup (with inadequate staffs) 

agains & and a lack of battle-minded The greatness of the Americans 


1aness, 


(American carriers beyond action. This fear was valid, for if the 


carriers were lost, all was lost. 


MOP i i : . ea : 

; surfaces. For a chemical analysis in the Pacific was their facility not only for exploiting oppor 
Plastic | ust write ae : Aye 
handle jus aad tunities but also assessing and correcting their mistakes. “From 
and THE FULLER BRUSH COMPANY 
synthetic Industrial Products Division 
yarn. East Hartford 38, Connecticut 


the holocaust of the night” writes Newcomb, “emerged a fleet 
men and ships—without equal in the world.’—Jonn D. Hayes 
(Continued on p. 434) 
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maximum 
transportability 


SERGEANT is a compact, light-weight 
missile system made to move—by 


land, sea and air. It's an “immediate 
action” missile, with maximum tactical 
versatility. 

Quick-reacting, rugged, this solid- 
fueled, 75-mile-range "bird" can be 
emplaced and fired in a very short 
time by a six-man crew 

In production for the Army, with 
Sperry Utah as prime contractor, this 
newest Army SERGEANT when it be- 
comes operational will take its place 


beside the tough and 
dependable sergeants ; y 
of U.S. Army history. 


SPERRY UTAH COMPANY, D/V/SION OF SPERRY RAND CORPORATION «@ 
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Science and Government. By C. P. 

Harvard Univer- 
sity Press. 88 pp. $2.50. 

BUS! how wise it is 

one field but are extremely 


Snow. Cambridge 


for people who are 
not expert in 


in another to chart the course in 


the one because they are proficient in the 


other is the object lesson of this excellent 
hook. Some scientists claim the right to 
researches be- 


prescribe the use of their 


cause they were the discoverers of the 
agent employed 

Nuclear testing is a good case in point 
Manifestoes occupying full pages in The 


Vew York Times bearing the names of 
distinguished nuclear physicists (and some 
movie and radio personalities) are clear 
indications of confusion of principie 
That 
well expre 


should stick to his 


principle, in simpler times, was 
“The shoe- 


last.” Sir 


in this little book gives a 


ssed in the saying 
maker 
Charles Snow 
classic example from England's experience 
in World War II 

In this hitherto unpublished account, a 
brilliant writer and lecturer tells the story 
violent between two emi 


rf the conflict 


British scientists, both of whom 
s of great power in govern- 


Tizard led 


in the research and use of 


ment. Sir Henry England— 


\llies 


and the 


was Sir Winston 
adviser, F. A. 


Cherwell). 


radar. His opponent 
Churchill's t p scirentihe 
( Lord 


The object of the author is to show 


Lindemann 


that, in a democracy, choices of towering 


importance are made by a handful of men, 


in secret, who do not have and are not 


competent to have firsthand knowledge “of 


what those choices depend on or what 


those results may be = 

The blowup came in 1942 on the issue 
of strategic bombing of Germany. Linde- 
From 


mann was for it; Tizard was not 


then on the story is known—although 


some of it is conveniently forgotten 


Sir Charles, true enough, is for scien- 


tists in government. But, if I read the 
object of his story correctly, as he deline- 
ates between the scientist and the engi- 
neer, the “court politician and the military 
strategist,” so, too, he would concede that 
all areas of human relations should be 
represented. This would include the moral 
leaders, for the bombing of civilian popu- 
lations has moral a profound 


Such de 


aspects ol 


nature isions are best made by 


specialists in right and wrong. 
ocientists are no more qualified to make 
these decisions than are moralists to de- 
cide on technical matters relating to nu- 
clear fission. 
“Science and Government” is the text 
of a Godkin lecture at Harvard in 1960. 


These lectures on Essentials of Free Gov- 


ernment and the Duties of the Citizen 
were established at Harvard University in 
Godkin 


memory of Edwin Lawrence 
(1831-1902). —Leo A. Copp 


Knight of the Confederacy—Gen. Tur- 
ner Ashby. By Frank Cunningham. 
San Antonio: Naylor Company. 225 
pp. $5. 

THis volume is primarily a biography 

of the Chief of Cavalry of Stonewall Jack- 

son $s 
killed after 
only in the Valley Command. Not only 

Civil War so 

conflict as a 


Army of the Shenandoah. He was 


fourteen months and served 


} 


is the background of the 


treated as to frame the 
whole, but the device of often referring 
to the future service of his companions 
serves to convey a representation of the 
continuity. 

It is, of course, an entirely factual his- 
tory of Ashby’s service and is thoroughly 
documented within the text, yet it is not 
a “textbook.” Rather is it a thrilling epic 
of this not too well known but important 
leader of Southern Cavalry 

The novice reader on the Civil War will 
be furnished with a reference frame from 
which to proceed and the deeper student 
with a series of fascinating vignettes and 
a fresh viewpoint. Some of the sentimen- 
tal poems could well be dispensed with, 





Focusing eyepiece for convenience of user. 


For the ultimate 


in precision viewing of 
intricate, hard-to-reach areas... 


A.C.M.I. Fiber Optic 


For visualization in inaccessible curved areas 
where a flexible instrument capable of adapting 
itself to irregular contours is required. 


Fiber Optic Borescopes are equipped with 
focusing eyepiece and fixed or movable objec- 
tive as required. Illumination can be provided 
by a flexible fiber optic light carrier with an 


external light source or an annular fiber optic 


light carrier attached to the image carrier. Fiber 
optic light carriers are particularly advanta- 
geous for transmission of intense cold light to 


inaccessible or hazardous areas. 


Borescopes 


Please send details and sketch 


of your requirements. 


AMERICAN CYSTOSCOPE MAKERS, Inc, 


8 Pelham Parkway, Pelham Manor (Pelham), N. Y. 
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ARMA SYSTEMS 





Vibration exciters, precision centrifuges— 
these are among Arma environmental test 
facilities used to subject weapons systems to 
performances far beyond actual operation 
—to assure reliability, accuracy and long 
service life. 


predictable by test... proved by performance 


In the receiving areas, in the materials test labora- 
tory, on the production lines, in assembly and at the 
final test station . .. wherever you look in the Arma 
plant you’ll see quality control and inspection equip- 
ment in use. Here rests the responsibility for main- 
taining the reliability of Arma systems. 

And, Arma systems are famous for reliability: All- 
inertial guidance for the Atlas ICBM, a proved system 
of intercontinental range accuracy... the defense 


system for the B-52... shipboard fire control and 
navigation systems...anti-submarine warfare 
systems. 

Arma'’s chief contribution to our national defense 
effort is the ability to deliver reliable systems—on 
schedule and within the budget. All research and 
development, engineering and production are based 
on that philosophy. Arma, a division of American 


Bosch Arma Corporation, Garden City, New York. 
Ree 


AMERICAN BOSCH ARMA CORPORATION 
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but the many action sketches add greatly 


to the interest—F. W. Foster GLEASON. 


Ballistic Missile and Space Vehicle Sys- 
tems, Edited by Howard S. Seifert 
and Kenneth Brown. New York: 
John Wiley & Sons, Inc. 526 pp. 
$12. 

THIS book is a follow-on from the pre- 
vious book, “Space Technology,” which 
resulted from a university course. An 
other course was given on certain subjects 
in greater depth from which this book 
results 

communications 


Instead, the 


and 
deleted 


engineering design aspects of the mechan- 


Biology, physics, 


In space have been 
vehicle are stressed. 


matter, 


ical systems of the 
The editors outlined the subject 
and qualified specialists wrote the ma- 
terial 

Leading off with a short chapter on 
systems engineering, the next five chap 
ters are concerned with the broad aspects 
of propulsion. Rocket propulsion funda- 


mentals are reviewed—not developed 


and design parameters for liquid and 


solid engines are discussed. The material 

not new, but it is presented in a con 
venient and consolidated form. A brief in- 
troduction is given to nuclear and plasma 


propulsion systems 


The short section on fundamental flight 
dynamics and staging is followed by mis 
sions and vehicle design plus some good 
sections on structures. An approach to 
estimating the performance capabilities of 
boost rockets is followed by trajectory 


analysis, control system theory, radio 
guidance, and inertial guidance. 

In many respects the book is difficult to 
evaluate because it covers material on an 
intermediate level—not for the beginner 
nor for the advanced engineer in any of 
the areas covered. However, this reviewer 
can heartily recommend the book to those 
readers with some engineering background 
who want to examine, in modest depth, 
missile and space systems.—LoreEN E. Bot- 


LINGER, 


The Fifteen Decisive Battles of the 
United States. By O. K. Armstrong. 
New York: Longmans, Green and 
Company. 370 pp. $5.95. 

EN the century since Sir Edward Creasy 

wrote his “The Fifteen sattles 

of the World,” teachers of military his 


Decisive 
tory have argued endlessly that battles 
other than those selected by Creasy were 
more decisive 

This book is subject to the same fault 

that the specific adjective “The” is used 
So many social, political, and other hu 
man factors are involved that few, if any, 


battles can be isolated as being “decisive” 


SAFETY ENGINEER 


High Explosives Safety Engineer for the University of California, Law- 


rence Radiation Laboratory, a prime contractor for the AEC, Duties 


bling. 


Personnel Department, 


Send résumé to Mr. K. E. Moseley, 


will consist of providing safety evaluation of high explosives processed 


through the stages of mixing, blending, pressing, machining and assem- 


B.S. degree in Chemical Engineering is preferred. Experience in indus- 


trial safety and explosive work is desired. Must be a U. S. citizen. 


LAWRENCE RADIATION LABORATORY 
P.O. Box 808-AM 


Livermore, California 


(One hour from San Francisco) 


An equal opportunity employer 


in the entire fabric of a struggle, and even 
if the victorious battles selected had been 
defeats there is no assurance that the 
cause would have been lost. 

\s only one example in the selection, 
it is most unlikely that the North would 
have given up if Gettysburg had been a 
defeat for the Union Army. 
that a defeat at 

prolonged the 


disastrous 
Nor is it 
Gettysburg 


even certain 


would have 
war, since it might have caused an earlier 
leaders and 


selection of more competent 


an elimination of the profiteering and 
crude politics that were hampering the 
cause. 

The book is interesting light reading, 
but it tends too much to dramatic exag- 
geration to be considered for serious study. 

The work covers battles selected from 
each war from Oglethorpe’s defeat of the 
Spaniards in Florida to the great strate- 
gic air battles that overwhelmed the Luft- 
1944 
and indicates considerable research, Read 
it for diversion and general information, 
but not as military history —Grorce S. 


waffe in In general, it is accurate 


Brapy 


Space Research by Rocket and Satellite. 
sy R. L. F. Boyd. New York: Har- 


per & Brothers. 128 pp. $2.25. 


>) ° . . 
For those curious about the objectives 
of the 
the upper atmosphere and space, this brief- 


costly research being conducted in 


ing of space exploration and future prob- 


lems 


will furnish 
Dr Boyd 


broad 


answers 
this 
research 


many 
presents summary of 


areas of with unusual 
clarity, although in a book of this length 
he can do little more than summarize our 
present status of space research, outline 
some current problems and their implica- 
tions, and describe projects and objectives 
for future research. 

is defined as the region 


to 8,000 miles’ 


“Near space” 


extending from 20 miles 


altitude; beyond that lies “deep space,” 
as described in the opening chapters. Sub 
sequent chapters discuss rockets, electron- 
ics and basic instrumentation, and space 
experiments related to the atmosphere and 
to gravitational, magnetic, and electric 
fields. 

Despite the fast pace of development 
in space research, this book is not obso 
lete except for the table of earth satellites 
which includes only those up to 1959. The 
problems outlined for future research are 


still unsolved.—H. C. THaver 


Sheridan in the Shenandoah. By Ed- 
ward J. Stackpole. Harrisburg: Stack- 
pole Company. 413 pp. $5.95. 


WHEN Jubal Early swept down the 
Shenandoah Valley in the summer of 
1864, crossed the Potomac, and drove to 
within sight of the Capitol dome in Wash- 
ington before falling back to Virginia, the 
new General in Chief of the Union armies 


decided that something had to be done to 
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precision floated gyros for the 





Skybolt} missile 











Engineers: Kearfott offers 


challenging opportunities in advanced component and system development, 


KEARFOTT DIVISION Cp GENERAL PRECISION. INC. 
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Lepel induction 
heating equipment is the 
most practical and efficient 
source of heat developed for 
numerous industrial applications 
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prevent any further depredations of this 
sort. The man Grant chose for the job of 
beating Early was the energetic young 
cavalry leader, Maj. Gen. Philip H. Sheri- 
dan, 

Tenacious in defense, aggressive in at- 
tack—which he preferred—Sheridan had 
a desire for victory far greater than most 
Union generals. He had the unique dis- 
tinction of never having lost a battle, a 
fame he earned by careful preparation, 
vigorous execution, and the approving nod 
that “Lady Luck” 


such a man. 


frequently bestows on 


Sheridan prepared deliberately for 
Early, and, when he was ready, struck 
In a series of exciting battles he thor 
oughly defeated the Confederate general, 
relieved Washington of any further 
threats, and, by devastating the Shenan- 
doah Valley, deprived the South of one 
of its most important sources of supply 
His employment and coordination of in- 
fantry, cavalry, and artillery in this cam 
paign has won the admiration of military 
students ever since 

General Stackpole, a man well known 
to Civil War buffs, has provided a good 
clear picture of these events. His book, 
liberally illustrated with drawings, pho 
tographs, and maps, is a welcome account 
of a well-fought campaign.—Dr. STANLEY 


L. FAK. 


Firearms Curiosa. By Lewis Winant. 
Philadelphia: Ray Riling. 281 pp. 
$8.50. 

YMBINATION weapons, capable of 

both shooting and stabbing, have sur- 

vived until quite recently merely in the 
form of the bayonet-equipped rifle or car- 
bine. This book illustrates numerous ear- 
lier combinations of maces, swords, dag- 
gers, and polearms with firearms involv- 
wheellock, flintlock, and 


percussion-ignition systems. Probably the 


ing matchlock, 


best known and most eagerly sought of 
these are the Elgin “cutlass pistols,” 
which the author classifies as American 
martial arms. 

Some disguises of firearms are well 
known through common examples, such 
as cane guns, knife pistols, and pen or 
pencil pistols, but many of the more 


\ Nazi 


belt-buckle pistol is illustrated, as well 


esoteric forms are poorly known 


as its percussion forerunner. Others are 
combined with or disguised to resemble 
a wrench, flashlight, purse, key, umbrella, 
handle bar grip for bicycle, etc 

Even more interesting than some of 
these obscure oddities are the chapters on 
“Superposed loads” and “Two-cylinder 
Other chapters are devoted to 


firearms, 2-barrel pistols, 


revolvers.” 
miniature 
squeeze pistols and knuckledusters, alarm 
and trap guns, turret and chain guns, an 
miscellaneous items. Included in the last 
group are the Colt with canteen stock, 
Sharps rifle with coffee mill, and many 


other more or less fantastic implements 

Here is a treasury of queer things that 
will shoot. The appearance of this second 
reissue of Winant’s book attests to its 
continuing popularity among the ever 
growing fraternity of gun collectors.— 
DuncAN McConNELL. 


Gun Digest. Edited by John T. Am 
ber. Chicago: Gun Digest Company. 
354 pp. $3.95. 

For 15 years this fine annual has ex- 

panded in size and in interest, a real feat 

in itself. Keeping the old features of list 
ing rifles, handguns, shotguns, ammuni 
tion, accessories, and the like plus many 
feature articles, the Civil War Centen- 
nial is well represented by arms articles 
and an 1864 arms catalog 

Glossaries, trade and association direc- 
tories, and an index add to the value. 

The picked writers (we should have said 

“hand-picked”) are the cream of Ameri 

ca’s shooting fraternity. They are worth 


reading!—F. W. 


Foster GLEASON. 
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Problem: Sealing of heavy-vehicle track 
components. Needed: A seal to keep lubri- 
cant in, dirt, sand, grit and 
water out. Produced: A met- 
al-to-metal, floating ring 
seal by Caterpillar. The 
result of basic research in 
metals, rubber compounds, 
and lubricants—plus develop- 
ment of new tooling techniques. 
This advance in sealing design permits 


use of more effective lubricants and elimi- 


nates expensive day-to-day maintenance. 


CAPABILITY IN POWER 
AND MOBILITY for defense 


Such developments as this typify 
Caterpillar capabilities in producing sound, 
practical solutions for mobility needs. 

As a leading producer of heavy 
equipment, Caterpillar has out- 
standing resources in research, 
engineering and manufacturing. 
This experience and talent are avail- 
able to you to meet your vehicle, 
engine, or component requirements. 

For details of capability, write for Bulle- 

tin No. 40-20265. Defense Products Depart- 


ment, Caterpillar Tractor Co., Peoria, Ill. 


Universal Engineer Construction Machine (under development) 


8-ton GOER (under development) 


Air-droppable 
Tractor Bulldozer 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
Washington, D.C. Peoria, Illinois 
RESEARCH « DEVELOPMENT ¢ MANUFACTURING FOR DEFENSE 
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one 


Alinement unit for Minuteman gets 
calibration tests on 14-ton stable pads which 
are isolated from building vibration 





TPs ELECTRO-OPTICAL SYSTEMS CAPABILITY 


“MINUTEMAN 


Alinement Unit for the Autonetics Division 
of North American Aviation, Inc. These units 
establish the vertical reference of Minute 
man missile level detectors sense local 
vertical to an accuracy better than 1 second 
of arc. The quartz prisms on which the de 
tectors are mounted have angular tolerances 
of less than 2 seconds of arc and surface 
flatness of % wavelength of light 


Optical assembly for Bell Telephone Labora- 
tories. For check of Nike Zeus radar alignment 
the tracking system in which this assembly is 
used has a dynamic accuracy of better than 
4 seconds of arc can be adapted to operate 
in any part of the spectrum from the ultra 
violet to the far infrared 


“POLARIS 


Optical deviator for Marine Equipment De 
partment of Nortronics, a division of Northrop 
Corp. This electro-optical system checks the 
alignment of the navigation system of the 
Polaris bearing submarine. It deviates light 
180 degrees and maintains accuracy of 2 
seconds of arc even in severe vibration, shock 
and changing temperature environment 


Precision optics, electronics and mechanics 
are being combined at Texas Instruments 
into new high-accuracy alignment, calibra- 
tion and tracking systems for advanced 
programs such as Minuteman, Polaris and 
Nike-Zeus. This capability began in 1956 
when TI integrated complete optical facil- 
ities and the skills of veteran craftsmen 
with the company’s total corporate capa- 
bility which includes development of com- 
plex military electronic and mechanical 
apparatus plus basic and applied research 
and manufacture of ultra-pure optical 
materials and detectors. This unique tech- 
nology has now been extended into the 
fields of navigation, stabilization, detec- 
tion, tracking, communications and energy 
conversion. For information on your spe- 
cific electro-optical requirements, contact 
MARKETING DEPARTMENT. 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
P.O.BOX6015 DALLAS 22, TEXAS 


O 
APPARATUS DIVISION 
PLANTS IN DALLAS l| 


AND HOUSTON, TEXAS 





A STRAIGHT LINE... 


is the shortest distance between two points, an abstraction impossible to materialize, 
the hardest thing to find in nature. At Maxson, it is a symbol of our constant attempt 
to join what can be done with what must be done; to find clear paths through a maze 
of requirements and data; to take the most direct approach to the solution of any 
problem. In radars, this has led to the development of such notable systems as AHSR, 
INSTAR, FASTAR, and APS-99; now, a direct adaption of these systems forms the 
heart of the radar solution to the problem of defending the Field Army against the 
Ballistic Missile threat. 


From a habit of quality, a record of reliability. 
. . » For more than twenty-five years, Maxson 
has responded to the needs of America’s Armed 
Forces with precision, “forerunner” equipment 
in electronics, mechanics, and related fields. Im- 
mediate plans include the construction of a 
modern plant in Great River, Long Island. Here, 
on a 100-acre site, approximately 240,000 square 
feet of air-conditioned offices, laboratories, and 
shops will house the administrators, engineers, 
and technicians searching for today’s best solu- 
tions to tomorrow’s most difficult problems. 


MAXSON 


ELECTRONICS 
CORPORATION 
475 Tenth Avenue, New York 18, New York 
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Thomas A. Edison would have been 
proud of his nuclear namesake 


While Thomas Alva Edison is best known for his invention of the 


electric light, he must also be counted as one of the fathers of 
modern naval research. In 1915 he became head of the Naval 
Consulting Board, now known as the Office of Naval Research. 
He rendered invaluable service to the nation during World War I. 


This mark tells you a product is made of tough, dependable Steel. 





USS HY-80 armor plate was used for critical hull components in many of these nuclear-powered 
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vt The USS Thomas A. Edisonis the eleventh 


nuclear submarine to be launched by General Dynamics 
Corporation's Electric Boat Division. It is a sister ship of 
the Ethan Allen launched last year and the fourth sub- 
marine designed to fire Polaris missiles that EB" has built. 

In requesting more funds for Polaris submarines, Presi- 
dent John F. Kennedy said, ‘‘The sooner they are on station, 
the safer we will be." The chairman of the Joint Congres- 
sional Committee on Atomic Energy, Senator Clinton 
Anderson, has said that the nuclear-powered ballistic- 
missile submarine marks the closest approach now fore- 
seeable to an ultimate deterrent. 

As part of the Navy-industry team that is producing 
nuclear submarines, United States Steel has already sup- 
plied thousands of tons of HY-80 armor plate (MIL-S- 
16216). This steel is a U. S. Navy/U. S. Steel development 
that helped make today’s modern submarine design possi- 
ble. imagine the properties needed to withstand a depth 
charge attack while under deep-submergence pressure. 
HY-80 armor plate has the high yield strength and excep- 
tional shock resistance required; yet it can be cold formed 


and welded readily. This same armor plate assures maxi- 
mum protection for many areas in our new aircraft carriers 
and other modern warships. 

For landing craft, personnel carriers and tanks, other 
special grades of armor plate are available to fit specific 
applications. 

If you are designing or building such equipment, United 
States Steel can supply a special steel to fit your needs. In 
fact, certain HY-80 rolled structural steel shapes are now 
available in a fairly large range of sizes and weights per foot. 

For more information, or for a properties card on HY-80 
plates and shapes, write United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 


United States Steel Corporation - Columbia-Geneva Steel 
Division *« Tennessee Coal and Iron Division + United 
States Steel Export Company 


United States Steel 
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submarines built by Electric Boat Division, General Dynamics Corporation, Groton, Connecticut. 
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MEN WHO KNOW FACILITIES, 
CAPACITY AND QUALITY— 
INSIST ON... 


“fabrication 
by Mahon” 


Old-time craftsmanship backed by extensive modern 
facilities (as shown in part) is the reason for Mahon’s 
singular reputation as a supplier of fabricated parts in 
steel, alloys or aluminum. With Mahon you are sure of a 
quality product, competitively priced... and as scheduled. 


When quality and precision comes first—as with this 25 x 35-ft. heavy steel Tainter Gate for 
a flood-control dam at Waterbury, Vermont—the source should be Mahon... where fabrication 
is an art. Whether your work is mechanical or structural . . . a one-time design or a production 
run involving welding, machining or assembling . . . Mahon’s Steel-Weld Division provides an 
unbeatable single-source-service. And the wealth of Mahon experience is yours to tap at no 
extra cost. Let us prove why... you too... should specify ‘‘fabrication by Mahon.” 


THE R. C. MAHON COMPANY «¢ DETROIT 34, MICHIGAN 


Manufacturing Plants— Detroit, Michigan and Torrance, California 


WRITE TODAY FOR STEEL-WELD 

LITERATURE...OR FOR ON-THE-SPOT 
HELP DISCUSS YOUR PROBLEM WITH 
A MAHON FABRICATION ENGINEER. 
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BENDIX GENERATES POWER FOR 
AIR FORCE “GO-ANYWHERE” 


MD-3 UNIT 


Now used primarily to keep USAF planes “warm’’ and 
operating while undergoing service, the remarkable Air 
Force MD-3 Power Unit has vast potential for other 
applications. It supplies vital lifelines of electrical power 
to remote areas where “‘lined’’ elec- 

tricity is not available. 


Bendix” AC Brushless Generators are 
used in this unit to provide the kind 
of self-sufficient, ‘‘always there” power 
that is required. These generators are 
known for their long service life. 


Overhaul costs are low—there are no brushes, no com- 
mutators, or slip rings to wear; no carbon dust to clean. 
A PMG provides integral excitation, and a transistor-type 
voltage regulator gives the unit excellent output 
characteristics, fast recoveries and 
low transients. Rating: speed range 
5700/6300; output 120/208 volts; 
3-phase ; 380/420 cps; 60 kw. 
For help with your power generating 


problems, write General Products, 
Eatontown, New Jersey. 


Red Bank Division 
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Faster, surer single sideband communications 


at vital Atlas, Titan, Minuteman missile sites 
Yah 


The United States Air Force is now taking delivery of - nearby communications equipment to an absolute min- 
SC-900 Series fully automatic IKW single sideband imum @ Self-contained noise blanker eliminates inter- 
transceivers developed and manufactured by General "% ference from pulse type noise without the need for a 
Dynamics/ Electronics. This equipment will be installed 5 separate noise sensing antenna M Functional modular 
at ATLAS, TITAN and MINUTEMAN missile sites construction offers the maximum in ease of maintenance 
and represents, in the truest sense, a real step ahead @ And in addition to all of these operating advantages, 
in the state of the art of communications. All tuning k General Dynamics/ Electronics single sideband equip- 


of the new General Dynamics/ Electronics single side- - ment is extremely compact, ideal for a wide range of 
band equipment is digital Mi The use of broadband : portable and stationary communications applications. 


techniques rather than a servo system results in faster ‘ 

tuning, simplicity and increased reliability BH’ Emphasis For SC-900 brochure, write: 

on linearity, wide dynamic range and selectivity in the Military Products Division, 1400 N. Goodman Street, 
receiver RF circuits reduces interference from any Rochester 3, New York 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use. 





Underwater Research 


The science o oceanography has become a new antisubmarine weapon 


N two World Wars the German 

U-boat singlehandedly nearly gained 

a victory over the two most power- 
ful fleets afloat. In conflict its 
menace was finally put down only by 
the introduction of 
measures against it. In World War I 


each 
effective counter- 


these consisted chiefly of the armed 
convoy system and special antisubma- 
rine vessels. 

These measures, however, were in 
sufficient in that 
conflict it was not until improved de 


the second war. In 
tection devices and more effective weap- 
ons were introduced that the Battle of 
the Atlantic was finally won by the 
Allies. 

In 1940, Admiral Doenitz 
boasted that the U-boat would win the 
war. In the early years of the war it 
appeared likely that he would make 
good that boast. From September 1939 


Grand 


through December 1940, an average of 
eighty merchant ships a month were 
sunk by German submarines, against 
which the Allies could claim only three 
U-boats monthly. 

During 1941, the monthly losses of 
merchant ships increased to ninety-three, 
while U-boat sinkings were only in- 
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Technical Information Officer, 
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creased to four a month. It was not 
until 1943 that this tide was reversed. 
During that year the U-boat losses rose 
to 22 a month, and the number of 
Allied ships lost declined abruptly to 


50 a month. 
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What caused this dramatic 
point?) Admiral 
curately put his finger on the answer 


turning 
Doenitz himself ac 
when in December of 1943 he made 
the following confession of defeat: 
“For some months past the enemy 
has rendered the U-boat war ineffective. 


He has 


through superior tactics or strategy, but 


achieved this objective, not 
through his superiority in the held of 
science; this finds its expression in the 
battle 
this means he has torn our sole offen 
Anglo-Saxon 


detection. By 


modern weapon 


sive weapon against the 


from our hands.” 


S' INAR was, of course, the major de 
vice for detecting German subma 
rines. However, it should be noted that 
Doenitz specifically pointed to the en 
emy's “superiority in the field of sci 
ence” as the deciding factor. Sonar was 
an engineering triumph, but it was 
science which made it possible for sonar 
to be used effectively against enemy 
submarines. 

The science to which Admiral Doe 
nitz referred, whether or not he was 
aware of it, was oceanography, which 


was then in its infancy 





bn: 


Equipped with underwater television cameras to serve as the eyes of the operator 
on shore and a remote control manipulator arm, this underwater vehicle can per- 
form work functions in oceanographic research for prolonged periods at great depths. 


In 1940, the Navy requested the Na 
tional Academy of Sciences Committee 
on Naval Engineering to create a sub- 
committee which would study both the 
problerns of antisubmarine warfare and 
the adequacy of the Navy’s attempts to 
solve them. After surveying the Navy's 
work in this area, the subcommittee 
reported that the Navy had confined 
its development work too closely to 


sound-detection devices. 


A SATISFACTORY solution of the 


entire problem would require 


fundamental oceanographic research 


covering the attenuation of sound in 
water, the effects of temperature and 
salinity on transmission and reception, 
analysis of the various kinds of subma 
rine noise, and the development of in 
struments with which accurate measure 
ments could be made. 

Ironically, the Navy had anticipated 
the need of such information as early 
as 1925 when it proposed the establish 
ment of the Maury Naval Oceanogra 
phic Research Project, which would 
have had such data readily available. 
Unfortunately, the project never ma 
terialized because funds could not be 
obtained for it. 

Beginning in September 1940, a broad 
program of oceanographic research was 
initiated at Woods Hole Oceanographic 
Institution, Woods Hole, Mass., 


elsewhere. Typical of the puzzles that 


and 


needed to be solved was why a ship's 


echo ranging equipment had a greater 
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range on the morning of a clear, calm 
day than it had in the afternoon. 

It was discovered that it was due to 
a change in the temperature of the 
water in which the gear operated. As 
the afternoon sun warms up the surface 
of the ocean, there develops at certain 
depths a layer of water of markedly 
lower temperature, called a thermo- 
cline, which sharply deflects and dis 
torts sound waves. 

As it happened, Woods Hole had 
developed in the late 1930's an instru- 
ment for continuously measuring and 
recording the temperature of the ocean 
at various depths. Called a bathyther 
mograph, it came into widespread use 
during the war by submarines and anti 
submarine surface ships, probably the 
first time that a scientific instrument 
was employed as a secret weapon. 

With the bathythermograph, our 
submarine and ASW forces could learn 
in what layers of the ocean they could 
hear the enemy best and in what other 
layers the noises of their own engines 
were transmitted the least. It showed 
our submarines how they could adjust 
buoyancy so they could balance in 
silence between different layers of the 
sea. It also provided them with an idea 
of the best depth for attack and the 
best depths for evasion. 

Other studies of the refraction, re- 
flection, and reverberation of sound in 
water led to the dey elopment of sets of 
tables and charts predicting the maxi- 


mum range at which sonar equipment 


would operate effectively. It was learned, 
for example, that in certain areas there 
were daily, even hourly, changes in the 
performance of sonar gear. 

Another discovery was that the trans 
mission and reception of sound over 
long distances was theoretically possible. 
They found that there exists in the 
ocean at depths between 1,500 and 
4,000 feet a permanent sound channel 
which functions like a speaking tube. 

The great distance that sound can 
travel here was demonstrated dramati- 
cally just last year. A Navy-sponsored 
oceanographic research ship, the Vema, 
operated by the Lamont Geological Ob 
servatory of Columbia University, ex 
ploded a 50-ton charge in the ocean 
depths off Freemantle, Australia. The 
sound was picked up 12,000 miles away 
in Bermuda. 

Just as our World War I devices for 
finding enemy submarines were of little 
use in World War II, so it is that our 
World War II techniques are primitive 
and crude in the face of the threat from 
the modern nuclear-powered submarine. 

The basic problem is the same as it 
has always been—the detection, identi- 
fication, location, and tracking of en 
emy submersibles. 

The transmission and reception of 
sound is still our only known practical 
and effective means for achieving sub- 
marine detection, although the Navy is 
assiduously pursuing other possibilities. 
For example, submarines are known to 
give out various signals as they pass 
and to leave scars on the ocean’s sur 
face. 

Many 
reflected radiation, nuclear background, 


new techniques based upon 
and hydrodynamic signals are being 
investigated. 

Development of such systems is enor 
mously complicated by the fact that 
sound transmission is distorted, re 
flected, scattered, and absorbed not only 


by temperature differences but also by 


The oceanographic ship ArGo is equipped 
cision depth recorder combined with a 





the chemical properties of the sea, ma- 
rine life ranging from whales to micro- 
scopic plankton, sea-surface conditions, 
and the nature of the sea floor. 

In order to overcome or by-pass these 
obstacles, we must learn about ocean 
currents from the surface to the bottom, 
the topography of the bottom which 
varies from deep canyons to high moun- 
tains, daily variations in the tempera- 
ture structure of the ocean, the forma- 
tion and breakup of polar ice, and 
gravity and magnetic conditions at sea. 

Perhaps the single most important 
feature of the ocean is its circulation, 
which is involved in nearly everything 
that happens to the oceans, its contents, 
and its boundaries. At the present time 
we have only limited knowledge of cur- 
rents on the surface of the ocean and 
know even less about currents beneath 
the surface. 

The value of such information is il- 
lustrated by the recent discovery of a 
current below the surface of the Pacific, 
which is about 200 miles wide, 3,500 
miles long, and with a thickness of a 
few hundred feet. Oceanographers were 
surprised to learn that this current 
travels exactly opposite to the surface 
current at speeds of up to three knots. 
Another also re- 
cently discovered under the Gulf 
Stream. Such countercurrents can play 
an important role in submarine naviga- 
tion and tactics. 


countercurrent was 


The general topography of the ocean 
bottom can seriously affect our long- 
range detection systems. Underwater 
mountain ranges and sea mounts with 
irregular topography and poor reflect- 
ing surfaces can reduce considerably 
the range of our systems by intercepting 
the refracted sound waves in the water. 
It is therefore critical to have complete 
knowledge of the contours of the ocean 
bottom. 

Another key factor in sound travel 
is bottom sediment. It is not enough 


with scanning-type search sonar and a pre- 
deep-water echo sounder (Navy photos). 


The ALUMINAUT research submarine will have a range of 80 miles 
and will carry its pilot and 2 scientists 15,000 feet below the 
ocean’s surface to conduct unprecedented undersea explorations. 


to gain information on the acoustic 
properties of the sediment that gathers 
on the bottom. Since low-frequency 
paths often travel through the various 
layers beneath the bottom, we also must 
have information on the thickness and 
sound velocities in these layers. 


NOTHER major area of oceano- 
4% graphic research important to ASW 
is the prediction and control of the ac- 
tivities of marine life which interfere 
with the propagation of underwater 
acoustic signals. One of the problems is 
the deep scattering layer which ham- 
pers sonar operations by providing false 
bottom echoes. 

It has been learned that this layer, 
which sinks at sunrise, remains deep 
all day and rises again in the evening, 
is created by schools of fish or great 
masses of tiny plankton. We know now 
that such marine organisms, even very 
small ones ranging in size from a few 
millimeters to less than one millimeter 
in length, may cause sound reverbera 
tions or the attenuation of sound if 
present in sufficient numbers. 

Another critical problem is the sound 
produced by marine animals. 
creatures, such as snapping shrimp and 


Some 


barnacles, generate a great amount of 
background noise which makes it diff 
cult to detect a submarine target. Other 
animals which may be 
confused with sounds produced by sur- 


emit sounds 


face or underwater vehicles. 
To overcome this problem the Navy 


recently established a permanent under- 
water bioacoustic station which will 
later include an underwater television 
system. The acoustic pickups are lo 
cated in the Florida Straits on the bot 
tom of the Gulf Stream. They are con- 
nected by cable to a marine laboratory 
located on the island of Bimini in the 
Bahamas. The TV transmitters will be 
similarly installed. 

This installation will enable scientists 
for the first time to monitor and record 
sounds produced by relatively deep 
water animals while studying these ani 
mals visually. 

Equally affecting ASW operations is 
marine bioluminescence. In certain geo- 
graphic areas during certain seasons 
there occur tremendous growths of 
populations of marine plants and ani- 
mals which emit visible light when 
stimulated mechanically. This phenom- 
enon has made surface vessels, subma- 
rines, and mine fields detectable from 
the air. In fact, during World War II 
a number of ships and torpedo boats 
were detected and attacked as a result 
of their bioluminescent wakes. 

The Navy currently is gathering data 
regarding the geographic distribution, 


type, and seasonal occurrence of bio 


luminescence which would be impor- 
tant in the planning of naval operations. 
In addition, research is being conducted 
in the mechanisms of bioluminescence 
in the hope that we can learn how to 
control this phenomenon. 

In the past few years the Navy’s em- 
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phasis on oceanography has increased 
sharply. New and improved scientific 
instrumentation, new and bigger ocean- 
ographic ships, and unique undersea 
research vehicles enabling scientists to 
study the ocean depths directly for the 
first time have been placed in operation 
or are under construction—all of which 
is imparting a significant boost to 
oceanographic research. The pressing 
ASW problem is a major reason for 
the Navy’s expanding program in this 
area. 


INCE 1958, three Navy ships con- 
\ verted into oceanographic research 
ships have gone into service—the Cuan, 
the Gress, and the Arco—each one big- 
ger than any previous oceanographic 
vessel. The largest of these is the Gress, 
a 310-foot vessel with a displacement 
of 2,800 With accommodations 
for a crew of 48 plus 28 scientists and 
laboratories, the 


tons. 
containing — several 
Gress is engaged in studying the physics 
of the ocean and sound in the ocean. 

These studies will have direct appli- 
cation to the Navy’s program of im- 
proving its submarine and ASW capa- 
bilities. Both the Gress and the Arco 
are equipped with deep-sea winches 
capable of probing the deepest parts of 
the oceans of the world, including the 
ocean trenches. 

Construction is now under way on 
the first oceanographic research ship to 
be built from the keel up by the Navy. 
This ship, which will have an over-all 
length of 209 feet and a displacement 
of 1,370 tons, will be highly maneuver- 
able at low speeds, which is necessary 
for bottom probing operations in deep 
water. All the ship’s machinery will be 
acoustically mounted for quiet opera- 
tions to aid in underwater sound stud- 
ies. 

Since 1957 the Navy has been operat- 
ing the unique deep-diving research 
vehicle known as the bathyscaph Tri- 
EsTE, designed and developed by Aug- 
uste and Jacques Piccard. In the winter 
of 1959-1960, the Trieste made a series 
of three progressively deeper dives, each 
one a record-breaker, off the island of 
Guam in the Pacific. 

On the last one on January 23, 1960, 
the Trieste, piloted by Lieut. Don 
Walsh accompanied by Jacques Piccard, 
plunged to the bottom of the Marianas 
Trench and reached an officially cali- 
brated depth of 35,800 feet. This was 
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about 22,000 feet deeper than man had 
ever previously penetrated the ocean 
depths prior to the Guam dives. 

This series of dives, which crossed a 
new frontier in oceanographic research, 
gathered scientific knowledge on sun- 
light penetration, underwater visibility, 
transmission of man-made sounds, and 
marine geology. Recently a prosthetic 
arm or mechanical manipulator oper- 
ated by remote control from inside the 
craft was installed on the TrresTE, now 
enabling it to retrieve samples from the 
deep ocean bottom. 

Another unusual oceanographic re- 
search vehicle, presently under construc- 
tion for the Navy, is a manned scien- 
tific buoy. Called a floating instrument 
platform, or Flip for short, the device 
is a 355-foot-long tube that will be 
towed to sea in a horizontal position 
and then “flipped” into a vertical posi- 
tion by flooding its bottom section with 
water. The top 55 feet remaining above 
water houses a 4-man crew and con- 
tains an electronic laboratory which will 
permit various experiments. 

Flip will not be anchored but will 
drift with the ocean current. One of the 
uses of Flip will be to mount hydro- 
phones on the bottom of the tube to 
detect acoustical and electromagnetic 
signals in underwater acoustic research. 
The heavy water ballast will maintain a 
steady and quiet platform in the face 
of high seas and high winds. 

Another advantage is that the depth 
of the tube under water will permit 
hydrophones to be placed below the 
thermocline, the layer of water of 
sharply lower temperature which re- 
flects and scatters sonar signals. 

Probably one of the most exciting 
and radically new research vehicles for 
oceanographic research is the ALuMt- 
wauT, the first aluminum submarine 
ever to be built. Under construction by 
Electric Boat Division of General Dy- 
namics Corporation for Reynolds Met- 
als Company, the Atumrnaut will be 
operated by the Woods Hole Ocean- 
ographic Institution in a long-term 
Navy-sponsored research program. It is 





“The transmission and recep- 
tion of sound is still our only 
known practical and effective 
means for achieving submarine 
detection, although the Navy 
is pursuing other possibilities.” 





expected to be in operation by 1963. 

The aluminum submarine, about 50 
feet long, will be able to carry a crew 
of 3, including 2 scientists, and more 
than a ton and a half of scientific in- 
strumentation to a depth of 15,000 feet 
and cruise at a maximum speed of 3.8 
knots. This means that the ALUMINAUT 
will operate deeper than any manned 
vehicle except the Trieste. 

This unique submarine will have a 
submerged range of 80 miles at an 
average speed of 2 knots on each dive 
before the batteries require recharging. 
Scientists will be able to remain sub- 
merged for as long as 72 hours. 

The operating depth of the ALuMr- 
NAUT will permit it to gain access to 
60 per cent of the ocean bottom 
throughout the world or 84 per cent of 
the ocean volume. It will have four 
portholes, and its sonar ranging system 
will have three transducers—up, down, 
and forward. The Atumrnatt, like the 
Trieste, will be equipped with a pros- 
thetic arm for underwater retrieval, and 
it also will feature an underwater tele- 
vision system. 

A major objective of oceanographic 
research with the ALUMINAUT is to per- 
mit scientists to view the environment 
and natural phenomena of the entire 
water column from the surface to the 
bottom. This research vehicle will make 
possible for the first time multiple, 
continuous, and prolonged measure- 
ments of temperature, and 
salinity in a water column to great 
depths under the immediate control 
and supervision of the scientist on the 
spot. Plankton and other tiny marine 
organisms and their relationship to 
sound transmission will be studied in 


pressure, 


detail. 

Scientists in the ALUMINAUT also will 
conduct investigations of the deep scat- 
tering layer through the correlation of 
acoustics measurements, visual observa- 
tions, and photography. These studies 
will be a major contribution to the 
Navy’s understanding of the problems 
associated with antisubmarine warfare. 


N two world wars the devastating 

attack on Allied merchant ships by 
enemy submarines was critical. Now 
the modern submarine, while not re- 
linquishing its role as a ship killer, has 
become far more deadly because of its 
ability to launch long-range missiles 
with nuclear warheads at land targets. 
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Conquering Corrosion 


The development of light metal alloys suitable for construction, 


electronic equipment, and space vehicles has underlined the need 


of preventing galvanic corrosion at dissimilar metal junctures 


ANY interested persons have 

pondered the problem of de- 

feating corrosion occurring at 
dissimilar metal junctures. Much has 
been written on the prevention or miti- 
gation of galvanic corrosion, but the 
quest for reliable solutions now is re- 
ceiving more attention. 

Modern science and industrial devel- 
opment have provided light metal al- 
loys suitable for construction purposes. 
Aluminum and magnesium alloys are 
supplanting iron, steel, and copper al- 
loys and are finding wider usage in the 
construction of buildings, bridges, ship 
superstructures, in commercial and mil- 
itary vehicles, machine tools, aircraft, 
and communications equipment. 

The rapid development of electronic 
communications, measuring, and re- 
mote-control equipment has brought 
about the demand for light meta!s in 
space-age vehicles, Without the avail- 
ability of suitably strong, light metals 
for such use, progress in missile and 
space projects would have been retarded 
to a considerable extent. 

Large quantities of the lightweight 
alloys of magnesium, aluminum, tita 
nium, beryllium, and others are used 
for the external surfaces, housings, and 
structural members of missiles and of 
air and space craft. 

The heterogeneity of materials, metal- 
lic and nonmetallic, presents a challenge 
to scientists and engineers who are re- 
sponsible for preventing deterioration 
in this new class of space equipment. 

In the absence of a means or system 
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of protection, the more active metal in 
a dissimilar metal couple will undergo 
accelerated corrosion. 

If we could control the environment 
or medium to which assemblies of dis- 
similar metals are exposed, then the 
prevention of corrosion could be ac- 
complished without the conventional 
protective systems. 

Unfortunately, many present designs 
of military rockets and missiles appar- 
ently preclude direct environmental 
control, mainly from the economic and 
readiness standpoints. We must there- 
fore, for the present, place emphasis on 
the application of reliable protective 
systems for all materials in use in mis- 
siles, and particularly for the galvanic 
couples involving the more active metals. 

It is well known that modern com- 
munication, guidance, control, struc- 
tural, ground systems of the 
various missile-system complexes are 


and 


expected to encounter the highly cor 
rosive conditions of seacoast, open sea, 
and tropical locations. Consequently, 
the less noble member of a dissimilar 
metal couple, if improperly protected 


from such corrosive environments, will 
suffer damage which could lead to fail- 
ure or deficiency of the system. 

When a pure metal is immersed in 
water, the metal tends to pass into solu- 
tion, that is, metal ions tend to be re- 
leased. A potential difference is set up 
between the metal and its ions. This 
difference in potential, compared to a 
reference potential (hydrogen), is des- 
ignated as the single or normal elec- 
trode potential. Each metal has its spe- 
cific electrode potential at a given 
temperature and at a given concentra- 
tion of its metal ions. 

Table I lists the 
potentials of metals immersed in solu- 


normal electrode 
tion containing one equivalent weight 
per liter of the respective metal ion at a 
temperature of 25 degrees centigrade. 
With an increase of concentration of 
ions in solution, the tendency of the 
metal to dissolve will be reduced, and 
a reduction of potential will ensue. A 
decrease in ion concentration will result 
in a higher potential. 


GALVANIC series of metals and 
4% alloys is given in Table II. Sea 
water is the electrolyte in this case and 
no doubt was employed because of cor- 
rosion problems occurring with sea 
water contact. What the table reveals is 
that if any two or more metals are con- 
tacted through an electrolyte, the metal 
higher in the potential or galvanic series 
should corrode sacrificially; i.¢., behave 
anodically, and protect its cathodic mem- 
ber, the metal below it in the series. 
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Neither the normal potential nor the 
galvanic series takes into consideration 
the many factors which, in practice, 
can and do alter the behavior of metals 
as galvanic couples. For example, polari- 
zation eflects enter, and these some- 
times reverse the expected behavior of 
metal couples. 

To illustrate this we see from the 
normal potential series (Table 1) that 
aluminum should behave anodically to- 
ward zinc; it should corrode preferen- 
tially to and retard the corrosion of 
zinc. The reverse is true in practice, as 
indicated in the galvanic series in sea 
water (Table II). Further, in sea water 
the potentials of copper and stainless 
steel (passive) are very nearly the same. 

We might conclude from this that in 
sea water the cells, aluminum/copper 
and aluminum//stainless steel, should 
yield the same potential. This does not 
occur. We find that stainless steel which 
undergoes passivation in the presence 
of atmospheric oxygen will have little 
galvanic effect on alumnium (potential 
difference slight), whereas copper— 
which does not readily oxidize and re- 
mains essentially bare and active—is a 
more efficient cathodic surface and ac- 
celerates the corrosion of aluminum. 

A galvanic series can be derived for 
metals in any desired medium or elec- 
having constituents 
which can accelerate or inhibit the 
tendency of some of the metals to react 
in the medium; e.g., electrolytes con- 
taining chloride, sulfate, chromate, phos- 


trolyte chemical 


phate, or nitrite anions. 

Depending on the electrolyte, a 
whole series of order of reactivity of 
metals can be provided. Solutions con- 


ions inhibit the 


taining which can 
passage of metal ions in solution (i.e., 
inhibit corrosion of metals) will def 


nitely alter the position of metals. 


(* IROMATE and vanadate anions, 
A to name a few, will inhibit the so 


lution of aluminum, cadmium, zinc, 
iron, and magnesium. Hydroxyl anions 
will inhibit the solution of steel and 
magnesium. In these cases, the chemical 
film which forms on the metal surface 
is relatively insoluble in the medium, 
and the film acts to impede the migra- 
tion of metal ions into the electrolyte. 
Highly reactive metals such as mag- 
nesium are finding increased use in 
rockets and missiles because of the high 
Some users 


strength-to weight ratio, 
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and designers have expressed despair 
because of their failure adequately to 
protect magnesium from normal cor- 
rosion and galvanic corrosion under 
conditions of salt-fog exposure. There 
is no real justification for this view. 
Adequate methods of protection are 
available, and better protective systems 
are being developed. 

The approaches to the solution of this 
problem are straightforward. Metals 
which are entirely or nearly compatible 
with each other, that is, having a very 
small potential difference, should be 
selected. Where this is not practicable, 
dissimilar metal couples are to be in- 
sulated from each other by the applica- 
tion of a protective system to the indi- 
vidual parts prior to assembly and by 
the use of nonconducting or gasketing 
materials between the metals at the 
juncture. The entire assembly is then 
painted. 

Where electrical continuity must be 
maintained, dissimilar metal junctures 
are to include a compatible metal sepa- 
rator which will serve as a potential 
moderator; ¢.g., a 5056 aluminum alloy 
separator between magnesium and steel. 
The whole is then completely painted. 

Whenever feasible, contact surfaces 
of dissimilar metals to be coupled are to 
be modified by physical or chemical 
means. This includes electroplating to 
provide electrically compatible surfaces 


Table I. Normal electrode potential meas- 
ured in aqueous solution consisting of 
one equivalent weight per liter of respec- 
tive metal ion at 25 degrees centigrade. 





Normal electrode 


Metal (high potential, volts 


purity) 
Magnesium 
Aluminum 
Zine 
Chromium 
Iron 
Cadmium . 
Tin 
Lead 
Hydrogen 
Copper 
Mercury 
Silver 
Platinum 


Gold 














and/or chemical treatment to passivate 
the surfaces. Surfaces to be put together 
are to be painted prior to assembly. On 
completion of the assembly, the whole 
is painted. 

Sealing compounds should be em- 
ployed at joints of dissimilar metals. 
These will further diminish galvanic 
action and will preclude the accumula- 
tion of electrolyte (water, etc.) in 
crevices and prevent initiation of cor- 
rosion in crevices. 


N many cases, a selection of metals 

to be contacted can be made from the 
criterion of small differences in electri- 
cal potential; ¢.g., copper and silver or 
monel and stainless steel (passive). 

Metals widely separated in the elec- 
trochemical series and those which oxi- 
dize to form a naturally positive film 
often can be galvanically coupled with 
little consequent corrosion damage 
when exposed to normal atmospheric 
conditions. An example of such a cou- 
ple is stainless steel (passive) and alu- 
minum. If, on the other hand, a couple 
of this type is to be immersed in certain 
electrolytes for extended periods, careful 
thought must be given to its protection. 

It is necessary to consider the ratio 
of anodic and cathodic surfaces when 
dealing with galvanic couples. This is 
especially important where sacrificial 
protection by the anode is intended and 
where barrier-type protective systems 
cannot be used. 

There are several sources of informa- 
tion in the literature concerning the 
behavior of unprotected galvanic cou- 
ples in sea water. Since rockets and 
missiles are expected to encounter hu- 
mid, salt-laden atmospheres in service, 
laboratory salt-fog testing is being used 
as a criterion of severe exposure for 
determining the suitability of protective 
systems. 

On the other hand, the literature is 
not specific relative to the optimum pro- 
tective systems which should be em- 
ployed to eliminate or mitigate cor- 
rosion of galvanic couples. 

Some of the recent information de- 
rived from studies on protective systems 
for various metals and for assemblies 
involving magnesium has emanated 
from the Ordnance Corps and from 
contractors to the military services. 

Based on personal communications, 
on available reports, and on work cur- 
rently under way, the best available 
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protective systems for the more widely 
used metals are presented below. These 
are, in brief, the systems which are 
presented in greater detail in MIL- 
STD-186A (ORD), “Protective Sys- 
tems for Rockets, Guided Missiles, Sup- 
port Equipment and Related Materials,” 
dated February 9, 1961. 

Magnesium and Magnesium Alloys: 
Clean thoroughly to remove all contam- 
ination, anodize, apply epoxy primer 
and bake, apply final paint finish. Maxi- 
mum available protection is required 
for magnesium parts. All magnesium 
surfaces which are to be joined to other 
metals are to be primed twice in ac- 
cordance with MIL-STD-186A, and 
gasketing or sealing compound is to be 
used between the parts before joining. 
Where electrical continuity must be 
maintained between the parts, the sur- 
faces to be joined are not painted. A 
5056 aluminum gasket is used in the 
juncture, and the assembly is painted 
over-all as stipulated in the standard. 

Magnesium is anodic to all other 
structural metals. Every precaution 
should be taken to prevent its failure 
by corrosion. Alkyd resins generally are 
not recommended for use on mag- 
nesium. Alkaline corrosion products of 
magnesium, produced at points of fail- 
ure of the protective system, will cause 
lifting or dissolution of the alkyd paint 
film and lead to extensive failure of the 
protective system. 

Cadmium and Zinc: Normally, cad- 
mium and zinc are employed as elec- 
trodeposited coatings on noble metal 
surfaces. The purpose of this is two- 
fold—to provide sacrificial protection 
of the basis metal and to reduce poten- 
tial differences between dissimilar met- 
als in contact. Cadmium electrodeposits 
are preferred for many applications in 
matériel. The processing procedure for 
cadmium (also applicable to zinc) in- 
volves the following steps: 

EPOSIT cadmium in sufficient 

thickness so that after application 
of the chromate conversion coating the 
thickness of the cadmium meets the 
specification requirement. Where cad- 
mium is to be used bare (unchromated ), 
an approved paint system, as defined in 
MIL-STD-186A, is applied. The paint 
system involves wash primer, corrosion- 
inhibiting primer, and a finish paint. 

Aluminum and Aluminum Alloys: 
Clean, anodize (the chromate anodic 
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Active End 
( Anodic) 


Magnesium and magnesium alloys 


Aluminum (bearing Mg) 


Cadmium 


Chrome steel (410 type) 
50-50 lead-tin solder 


Stainless steel (304 type) active 





For more complete listing see the Corrosion Handbook, 


. Naval brass 
Nickel (active) 
Yellow brass 
. Aluminum bronze 
.. Red brass 
Copper 
Nickel (passive ) 
Monel 
Stainless steel (304 type) passive 
Inactive End 
(Cathodic) 
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Table II. Galvanic series of metals and alloys using sea water as the electrolyte. 


treatment is recommended for porous 
parts), apply wash primer, primer, and 
finish paint as indicated in MIL-STD- 
186A. 

Steel (not high-strength ): Clean, cad- 
mium plate and chromate treat, or phos- 
phatize the steel; apply wash primer, 
corrosion-inhibiting primer, and finish 
paint in accordance with MIL-STD- 
186A. 

Steel (high-strength): High-strength 
steels are sensitive to hydrogen em- 
brittlement and stress corrosion crack- 
ing. Neither acid pickling nor electro- 
plating is employed for this type steel. 
Protective system application is limited 
to cleaning with solvents (vapor de- 
greasing), grit blasting to remove scale, 
air blasting to remove dust, and the 
application of epoxy primer and a finish 
paint. The high-strength steels are not 
specifically covered in MIL-STD-186A. 

Stainless Steel: When not used bare, 
first contaminants, then ap- 
ply wash primer, corrosion-inhibitive 
primer, and finish paint. If used bare, 


remove 


passivation is required. 

Brasses and Copper: When not 
used bare, apply black-oxide treatment, 
primer, and finish paint. As an alter- 
nate, the black oxide may be eliminated 
and the wash primer used instead. 

Titanium: When not used in 
tact with other metals and when not 
subjected to high temperatures, tita- 
nium needs no protective system. How- 
ever, other metals which are required 
to couple titanium will need protection. 


con- 


RECAUTIONS to be followed in 

assembly of dissimilar metal com- 
pounds are indicated in MIL-STD- 
186A, and have been mentioned earlier. 
Fasteners are to be electroplated or 
coated with paint or other protective 
film prior to use. Insulating washers 
should be used between the butting sur- 
faces of the fasteners and the com- 
ponents. 

The use of sealing compounds be- 
tween surfaces of similar metals or of 
the same metal is sometimes advisable. 

The choice of optimum paint systems 
for the protection of metals should in 
clude three important characteristics. 
The paint or coating should possess 
good adhesion (preferably to the clean 
metal), low water vapor permeability, 
and chemical inertness. Most of the 
conventional systems offer a high de- 
gree of protection against corrosion for 
the individual metals. With galvanic 
couples, however, some distinctions as 
to degree of protection they afford can 
be made. 

We have found that with chromated 
magnesium in contact with copper, 
alkyd paints offer less protection than 
do the phenolic and epoxy types. 

It is quite apparent that in order for 
magnesium or its alloys to be used ef- 
fectively in combination with other 
metals, highiy efficient barrier films 
must be applied to magnesium surfaces. 
We have not fully overcome the prob 
lem with magnesium, but further im 
provements seem imminent. 
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What Price Maintenance? 


An automated maintenance feedback system, coupled with advances in 


computer technology, may disclose that the Army should reect all 


maintenance in favor of relrability programs and expendable items 


ECHNOLOGICAL growth has 
placed tremendous demands 

upon our logistical structure for 
the support of complex equipment, and 
these demands are bringing sharply 
into focus the need for development of 
new maintenance philosophies and con- 
cepts. 

However, our ability to define ease- 
of-maintenance characteristics has not 
kept pace with technology. As Col. 
W. B. Latta, Office, Deputy Chief of 
Staff for Logistics (DCSLOG), ad- 
dressing the 1959 Signal Maintenance 
Symposium, so aptly put it, “We are 
fast approaching the point where our 
equipment will require only an idiot to 
operate the push buttons but a genius 
to maintain. 

Our inability to measure maintain- 
ability created an imbalance between 
performance and maintainability. Many 
been made to define 


maintainability, and obviously the rea- 


attempts have 
son for requiring such a definition is to 
place a control or measure on the main- 
tenance activity required to assure that 
an equipment will continue to perform 
its intended function reliably. 
Beiieving that the major problems of 
the future will be associated with 
weapons systems of increased size and 
complexity, a yardstick is then required 
which will assure continuous and re- 
liable system response to user need. 
Lord Kelvin, British physicist, put it 
this “When can measure 
what you are speaking about and ex- 


way: you 
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press it in numbers, you know some- 
thing about it; but when you cannot 
measure it, cannot express it in num- 
bers, your knowledge is of a meager 
and unsatisfactory kind.” 

Drawing upon these thoughts, it 
would appear that the principle in- 
gredients of equipment responsiveness 
to user needs are high reliability and a 
reasonable cost to maintain this relia- 
bility. Thus, such a yardstick must in- 
clude reliability and the effort, equip- 
ment, and dollars required to maintain 
it. 

Consequently, top-level management 
has been grappling for years with the 
problem of whether the $1.7 billion or 
more spent annually on maintenance 
and parts supply can be more profitably 
invested in the development of main- 
tenance-free equipment. The answers 
lie submerged in the masses of volumi- 
nous source documents and in the flood 
of statistical data that make up the 
Army reporting system. 

The steady growth and expansion in 
the complexity of maintenance manage- 
ment and logistics management within 
the Department of the Army and its 





operations have brought with them in- 
creasingly complex and vexing prob- 
lems. The growing concern of the Bu- 
reau of the Budget, Congress, and others 
makes it imperative that maintenance 
dollar expenditures be adequately and 
appropriately controlled and accounted 
for. 

However, no reporting system has 
existed which would isolate or identify 
maintenance costs by weapon system or - 
summarize and 
dynamic data in a form to facilitate 
operating and planning decisions. 

Management staffs, whose very pur- 
pose in being is to establish policy 
criteria, have been subordinated to the 
task of compiling, summarizing, polic- 
ing, and evaluating mountains of sta- 
tistical data in order to find the solution 
to these problems. The mass of data all 
but defied manual attempts at intelli- 
gent and profitable review. 


otherwise organize 


AS a result the U. S. Army Mainte- 
nance Board (USAMB), a field 
agency of DCSLOG, Department of the 
Army, set out to revise the reporting of 
maintenance data with a goal of purify- 
ing existing systems and taking full ad- 
vantage of automatic data processing 
capabilities. Thus a concept of an auto- 
mated maintenance feedback system 
was born. 

While the concept was being staffed, 
the Chief of Army Ordnance informed 
USAMB that an automated mainte- 
nance feedback system had been devel- 
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oped by the Ordnance Corps Main- 
tenance Operational Procedures Shop 
at Raritan Arsenal which has opened 
up enormous possibilities for fast, effi- 
cient, managerial control of large main- 
tenance organizations and the entire 
logistics complex within the Depart- 
ment of the Army as well. 


HIS feedback system makes maxi- 

mum use of automatic data process- 
ing equipment to digest and manipulate 
raw information according to rules of 
logic. The feedback system read-outs 
may very well conclude that the Army 
cannot afford maintenance and give 
impetus to reliability programs and new 
meaning to the disposal-at-failure phi- 
losophy and all things that embrace the 
maintainability area. 

These evolutionary alternatives will 
revolutionize the decision-making and 
reporting processes of the entire logis- 
tics complex. By this time you're prob- 
ably asking: What is the automated 
maintenance feedback system? How 
does the feedback system work? Where 
did this feedback originate? 

The Maintenance Operational Pro- 
cedures Shop does not hold a monopoly 
on feedback systems. Other technical 
services and indeed the commodity 
managers within Ordnance have suc- 
cessfully established autonomous main- 
tenance feedback systems of their own. 
Similarly, General Motors Corporation 
and the Ford Motor Company have in- 
stalled maintenance feedback systems as 
recently as April 1, 1961. 


The feedback system developed by 
the Maintenance Operational Proce- 
dures Shop is unique because it makes 
use of data in a form already in being 
—in fact the form has been around for 
a long time and is common to all tech- 
nical services. Other systems require 
specially designed report forms cover- 
ing autonomous performance data, and 
this imposes an additional reporting 
burden upon the troops in the field. 

In July 1959, the Office, Chief of 
Ordnance, assigned Project 102 to the 
Maintenance Operational Procedures 
Shop at Raritan Arsenal. The project is 
formally entitled “Evaluation of Effects 
on Ordnance Direct Support Units 
Stemming from Modern Maintenance 
Procedures and Equipment.” The short 
title is: ORDS (Ordnance Revised Di- 
rect Support). One of the objectives of 
this project is to validate maintenance 
equivalents utilized by Ordnance to 
formulate personnel requirements and 
develop new standards, if necessary. 

To accomplish this task, using an 
analytical approach, it became necessary 
to obtain field data without imposing 
an additional reporting burden upon 
the field. Such 
quired as: (1) Frequency of equipment 
supported repaired, (2) Frequency of 
types of repairs for each end item sup- 
ported, (3) Man-hours required to ac- 
complish a repair, (4) Man-hours avail- 
able to a DSU soldier, etc. 

Field that 
nance activities utilize a Work Request 
Job Order (DA Form 811) for 


information was re 


visits disclosed mainte- 


and 


every job accomplished. When a cus- 
tomer brings an item to a maintenance 
unit for repair, it is initially inspected 
and the work to be done is recorded on 
the DA form 811. The job is assigned a 
job order number by the operations 
clerk and the item is then accepted for 
repair. 

The DA Form 811 remains with the 
item until the repairs are completed. 
All supporting documents pertinent to a 
job order are tabulated, recorded on the 
DA Form 811 and placed in the jacket 
hile. Two copies of the completed DA 
Form 811 are retained at the unit repair 
level and one copy is given to the cus 
tomer. Completed DA Forms 811 are 
retained for one year and then destroyed 
as prescribed in published directives. 

The only use made of these files was 
for IG inspections and reports of survey 
action. Against this background, the 
DA Form 811 was selected as the best 
source document for obtaining mainte 
nance data. Beginning in July 1960, 


approximately 1,000 or more hand 


scribed DA Forms 811 
by Project 102 personnel for each Direct 


, 
were collected 


Support Unit visited and returned to 
the Maintenance Operational Proce- 
dures Shop at Raritan Arsenal for com- 
pilation and analysis. 


( ooes and procedures were devel- 


oped to reduce maintenance events 


and data appearing on DA Form 811 
into machine-readable language which 
made it feasible to utilize automatic data 
processing equipment (ADPE). 


All maintenance might be abandoned if the theory of expendable weapons and reliability programs proves practicable. 





Armament Technology 





The automation of maintenance data 
comprises major end items, secondary 
items, and components down to the 
piece-part level in the Ordnance inven- 
tory but readily may be extended to 
other technical services as well. Main- 
tenance events appearing on DA Forms 
811 are transcribed to key punch cards 
only once: This input action then be- 
comes the basis for the entire system 


operation. 


HE importance of eliminating re- 

transcription of data cannot be over- 
emphasized. It helps to enhance the 
concept of the automated maintenance 
feedback system as a “black box” whose 
purpose is to accept appropriate infor- 
mation from each management func- 
tion and interpret and evaluate that 
information for all functions to which 
it is applicable. 

However, data inputs to the system 
must continue to involve human beings. 
The most desirable goal, then, is to 
minimize human intervention. The 
ideal way to achieve this goal would be 
to have an input device with a very 
large memory and a button for each 
possible event that could occur. When 
it did occur, the appropriate button 
could be pushed and the data captured 
in machine-readable language. 

Although we are a long way from 
this ideal method, equipment manufac- 
turers are headed in this direction. 
Scanning devices for computer input 
suggest potential uses in converting 
hand-scribed data into machine-read- 
able form. 

Today's emphasis in output equip 
ment is even more sophisticated. Com- 
puters can aggregate data over specified 
time periods and present it graphically 
by means of a plotter connected to the 
computer. These innovations are men- 
tioned to demonstrate some of the ad- 
vantages to be reaped from this new 
tec hnology. 

The Automated Maintenance Feed- 
back System consists of three phases: 

Phase 1 comprises collecting the in- 
formation (DA Form 811) reflecting 
maintenance events which have taken 
place and preparing and transcribing 
these data into a form suitable for use 
in the second phase. 

Phase 2 comprises manipulating data 
according to a logical or mathematical 
rule so that prespecified analysis of the 
data is obtained. 
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Phase 3 comprises the presentation 
of machine outputs resulting from the 
processing cycle. 

These outputs serve one or more of 
the following purposes: Provide helpful 
information for diagnosing manage- 
ment problem areas, notify manage- 
ment that its action is required, enable 
management to plan future action, 
exercise control of documents, and sat- 
isfy legal requirements. 

This capability places at the disposal 
of Project 102 and the Ordnance Corps 
a unique tool for the qualitative and 
quantitative analysis of Ordnance main- 
tenance of the future. 

The data derived from the feedback 
system already has laid the foundation 
for positive action to be recommended 
to responsible levels in subsequent 
phases of Project 102. The feedback sys- 
tem has demonstrated factors which 
will lead to a full reexamination of the 
maintenance equivalent formulae con- 
tained in published directives and the 
manners in which these equivalents are 
derived. 

Other statistical variables corroborate 
that the output obtained through the 
manipulation of these data according to 
rules of logic suggest an excellent me- 
dium for monitoring maintenance 
equivalents to detect change and other- 
wise effectively administer this program. 
This is only one of the areas in the 
maintenance scheme. 

Logically it follows that automation 
of maintenance data cuts 
areas of distribution, requirements, pro- 
curement, budget financing, disposal, 
etc. In the course of our machine runs 
material 


across the 


we have determined actual 
consumption data by quantity and fed- 
eral stock number, down to the piece- 
part level. 

These data disclose the “undistorted” 
rate of material use by the customer at 
the unit level and thus enable us to es- 
tablish a relationship between demand 
and consumption rates. 

In November 1960, the Special In- 
vestigating Subcommittee of the Com- 
mittee on Armed Services, House of 
Representatives, made an investigation 
of several military installations and re- 
ported that the Army should improve 
its system of keeping records on main- 
tenance. The subcommittee’s report has 
led to the establishment of “Operation 
Taper” (the Army’s plan for equipment 
record revision). 





As a result of the earlier development 
work in the maintenance feedback area, 
the Maintenance Operational Procedures 
Shop was included in Operation Taper 
and participated extensively in develop- 
ing the test procedures. 

The U. S. Army Maintenance Board 
(USAMB) has been assigned responsi- 
bility for accomplishing the objectives 
of Operation Taper. Three Army in- 
stallations in continental United States 

Fort Knox, Fort Campbell, and Fort 
Lewis—and the 4th Armored Division 
OCONUS have been selected to submit 
completed DA Forms 2407-test (re- 
vised DA Form 811) to the Mainte- 
nance Operational Procedures Shop at 
Raritan Arsenal during Phase 1. These 
data then will be machine-processed to 
produce maintenance intelligence in a 
form which can be used to influence 
management decision. 

Although the test phase, which began 
July 1, 1961, is confined to the main- 
tenance management and engineering 
areas, which are the responsibility of 
the Ordnance Tank-Automotive Com- 
mand, its value in other interrelated 
areas is recognized. 

The more direct benefits to be realized 
during this test will be to provide ac- 
curate and timely maintenance data on 
which to base policy in several combi- 
nations such as repair turnaround time, 
washout rates, average and annual item 
repair costs by commodity, etc. 


CTUAL repair cost, by item, can be 
generated, recorded, and main- 
tained and this information used to es- 
tablish repair standards. These standards 
can reflect labor cost, material cost, and 
direct and indirect overhead costs. A re- 
lationship will be established between 
demand and actual consumption rates. 
The scientific management principles 
inherent in the automated maintenance 
feedback system developed by the Main- 
tenance Operational Procedures Shop 
already have demonstrated the ability 
to provide a more quantitative approach 
to the resolution of problems, not only 
in the maintenance-management and 
maintenance-engineering areas but also 
in the entire logistics-management area. 
This development, along with the 
advances in computer technology, com- 
munications, transportation, and weap- 
onry all bring us closer to the ultimate 
in maintenance. The “No Maintenance” 
concept is now just a matter of time. 
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They Ride on Air 


The ground-effect vehicle, merely an idea only a few years ago, now 


has been proved practicable and many types have been der eloped which 


should have umportant malitary as well as commercial applications 


IX years ago air-cushion vehicles 

were just an idea—and an idea 

viewed with considerable skepti- 
cism at that. Now this novel transport 
medium has demontsrated that the idea 
works, and it seems likely that improve- 
ments and refinements will follow 
swilttly. 

There are five types of air-cushion 
vehicles now under development; two 
of these have not yet been successfully 
demonstrated. Perhaps the principle un- 
derlying these craft can be understood 
best by referring to the ram wing. Air- 
planes use this principle on take-off. 
The plane speeds forward, the wing 
collects air below, pressure is built up 
beneath the wing, lessened above the 
wing, and the plane rises. The air was 
fed below the front ot 
the wing and escaped 
from the rear. 

All cushion jet craft 
take air in, compress 
it, and release it. The 
amount and direction 
of the air released is 
controlled so that the 
air supports the vehi- 
cle and moves it in 
the direction desired. 
Cushion craft are still 
in their infancy, so 
while some principles 
of their operation are 
clearly understood, 
much remains to be 
learned. 

The simplest type 
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of air-cushion craft is the air bearing, 
as exemplified by the Ford Levapad. 
Air is central 
nel and escapes to the sides, This type 


forced down a 
of craft requires a very smooth sur- 
face for operation and rises a small 
fraction of an inch above the surface. 
The advantage lies in the fact that a 
small amount of air under pressure can 
easily support a heavy load. 


Experimental vehicle travels across water on a cushion of low-pressure air. 


chan- 


Until Levapads are built to ride on 
rails or special roads, this type of air 
cushion craft does not seem likely to 
enjoy wide application except in indus- 
trial plants, where it can be used to 
move raw materials and stock. Ford has 
done extensive work on Levapad de 
velopment. 

The plenum chamber is really just an 
inverted open box, so constructed that 
air escape may be controlled, thus pro 
pelling the vehicle. This type of cushion 
craft has been demonstrated success 
fully by several companies, and different 
applications of this principle have been 
commercially produced. 

It appears at present that plenum 
chamber applications may be best suited 
to use in industrial operations under 
roof. In general, the 
plenum chamber does 
not now appear to ol 
fer the advantages of 
the annular jet type 
vehicle. 

Peripheral or annu 
lar jet craft release air 
through jets which 
form a ring around 
the craft. As the jets 
are turned at the 
ground surface, the 
momentum induces 
greater pressures than 
are normally obtained 
with fans (as in the 
plenum chamber). 
This is the principle 


of ground-effect ve- 
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hicles, and this is what the term im- 
plies. 

Commercial applications include an 
amusement ride—the Disneyland Fly- 
ing Saucer—and the AquaGem boat 
for industry and sportsmen. 


we EVERAL prototype 

machines are now being studied by 
the armed forces. The first government 
contract to examine the feasibility of 
peripheral-jet air-cushion vehicles was 
placed with National Research Asso- 
ciates by the Army Ordnance Tank- 
Automotive Command. This company 
designed and built for the Army the 
Pegasus I or FASS (free air suspension 


ground-effect 


system) prototype. The Marine Corps 
also has been supplied with a Gem I 
annular jet craft and later a Gem III 
by the same concern. 

The two remaining types of cushion 
jet craft, the Hiller seal and the laby- 
rinth seal, have not yet been demon 
strated successfully in full-scale vehicles. 
The Hiller seal may best be described 
as an attempt to create “wheels of air”; 
i.¢., air which will be rotated in circles, 
thus serving to bear the weight of the 
craft and propel it. 

The principle of the labyrinth seal is 
to pump air underneath the center por- 
tion of the craft and submit it to local- 
ized recirculation prior to its escape un 
der the outer edge. This up, around, 
and down cycle may be repeated several 
times through a labyrinth before the air 
is finally ejected at the rear. 

As air-cushion craft develop and com- 
binations of existing types and new 
methods are found, support and propul 
sion systems are sure to multiply. 

A basic hypothesis in the develop- 
ment of peripheral-jet craft is that the 
horizontal change of momentum of a 
jet sheet should be equal to the integra 
tion of the horizontal pressure across 
the yet sheet. 

This principle, that forcing a jet of 
air to curve creates a pressure difference 
across the thickness of the jet, has long 


been recognized. In the peripheral jet 
the higher air pressure produced be- 
neath the vehicle permits it to lift much 
more than the thrust put in by the en- 
gines; 7.¢., 1,000 pounds of thrust pro- 
duces 3,000 to 10,000 pounds of cushion 
lift. 
In equation form this is: 


MV; (1 


OP 


+ Sin B) =A 
or 


t (1 + Sin B) fora 
unit width. 


AP _ » 
q at 
J 


Although this equation is directly ap- 
plicable to jets of practical thickness, it 
includes the major variables. 

The Gem I prototype tested by the 
Marine Corps weighs about 1,100 
pounds and measures about 8 by 14 
feet. It is designed to operate at heights 
from 9 to 15 inches. Power comes from 
two air-cooled engines rated at 40 
horsepower at 6,500 r.p.m., each of 
which drives two 42-inch, 6-bladed 
propeller fans located at each end of the 
vehicle. 

The supporting air cushion is de- 
veloped by a 10-inch peripheral jet fed 
by a specially designed internal ducting 
system. Stabilizing jets are included on 
each corner of the vehicle base. Fore 
and aft turning controls are accom- 
plished by deflection of the peripheral 
jet sheet. 

Control capability of this early ve- 
hicle is somewhat limited, although the 
vehicle exhibited generally stable oper- 
ating characteristics. As an example, in- 
creasing the load from 175 pounds to 
400 pounds (operator and one passen- 
ger) reduced the height by about 2 
inches from an initial height of 8 inches 
at 43 fan horsepower. 

This behavior contrasts with the per- 
formance characteristics of the plenum- 
chamber craft previously noted. Test 
results over water indicate that air-cush- 
ion vehicles have favorable resistance 
characteristics with 


when compared 


An annular jet craft, the Gem I, being tested by the Ordnance Corps. 
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hydrofoils or planing hulls at high 
speeds. 

Plenum-chamber vehicles are struc- 
turally simple, but it is a mistake to as- 
sume that their internai flow and per- 
formance characteristics are also simple. 

Experiments and analysis reveal that, 
except for certain special conditions, the 
lifting pressure within the plenum is 
not uniform and may even be negative 
in some regions, even though the net 
effective pressure is positive. The as- 
sumption that the lifting pressure is 
equal to the total pressure of the flow 
is not justified and leads to overly opti- 
mistic performance estimates. 

Another interesting feature of the 
plenum chamber is that the lifting pres- 
sure is a function of the fourth power 
of the ratio of the fan diameter to the 
over-all plenum diameter. Thus the lift 
capability is very sensitive to the size of 
the blowing fan employed. 

Analysis and tests indicate that 
plenum-chamber vehicles of practicable 
configuration will be restricted to op- 
eration at height/diameter values of less 
than about 0.04. This is probably too 
low for high-mobility vehicles; but for 
some applications where fairly smooth 
surfaces are available the plenum-cham- 
ber vehicle may be attractive because of 
its virtue of simplicity. 
T appears, therefore, that the pe- 

ripheral jet technique is best suited 
for high-mobility vehicles where terrain 
clearance is important and that a 
plenum air cushion may be preferable 
for craft operating over smooth sur- 
faces. 

It is clear that much research is re- 
quired to provide a thorough’ under- 
standing for the basic phenomena in- 
volved in air-cushion vehicles. The de- 
signer needs more data, particularly in 
regard to blowing and ducting prob- 
lems. More study is needed to deter- 
mine optimum propulsion and control 
systems and to determine the influence 
of these systems on the over-all vehicle 
design. 

A number of artists’ conceptions of 
various air-cushion craft for military 
use show projected designs, some of 
which are being studied by builders. 

Air-cushion vehicles are probably not 
the ultimate in transport, though en- 
thusiasts sometimes proclaim them as 
such. But cushion-jet craft, while not 
replacing any current form of transpor- 
tation, augment every type now in ex- 
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istence. Air-cushion craft can do some 
jobs in each form of transport better 
than existing vehicles in special in- 
stances. 


Flamer craft also provide great speed 
at relatively low operating cost and 
by rising vertically and being able to 
hover over a given spot permit simple 
facilities, either on land or water, to 
take the place of elaborate installations, 
warehousing, and access routes. 

A major feature of air-cushion craft 
is the high payload-to-gross-weight 
ratio. In general, even at this early stage 
of development, most air-cushion craft 
of any type can carry a payload equal 
to the weight of the vehicle. This ratio 
should tend to improve steadily for 
some time as new developments per- 
mit design progress and improved per- 
formance. 

The vehicles always rotate around 
their center of gravity. Their stability 
in hovering is approximately 0.08 to 
0.12, which is the ratio of the height off 
the ground to the effective diameter of 
the vehicle. For example, a craft one 
foot off the ground with an effective 
diameter of 10 feet would have an h/d 
ratio of 1 to 10. In forward speed the 
vehicles assume aircraft stability to a 
large extent. As the speed increases the 
stability increases as 0.5 to 0.7. 

An estimated 75 companies in the 
U.S.A. have done work in the air-cush- 
ion-vehicle field, although much of this 
was specialized study on a single aspect 
of design or performance. 

National Research Associates, pre- 
viously cited, has produced three 
commercial and three military model 
vehicles. Princeton University, under 
contract with the Defense Establish- 
ment, has produced two vehicles. Bell 
Aircraft has produced a boat and a 
scooter, and Curtiss-Wright has pro- 
duced one vehicle. 

In addition, other American com- 
panies, firms in England, Switzerland, 
France, Sweden, Australia and other 
countries have built or are working on 
air-cushion craft. Russia recently claimed 
to have a 10,000-ton air-cushion vehicle 
as well as other such craft which will 
operate on Arctic ice and snow. 

Hovercraft Development, Ltd., of 
England brought air-jet vehicles forci- 
bly to the public attention with the first 
practical demonstration of any air-cush- 
ion vehicle in July 1959 when a craft 
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Air-cushion vehicles operate according to one of the above principles. 


flew across the English Channel. Hover- 
craft holds basic English patents on air- 
cushion craft, and the firm feels it is 
ahead of American firms in theoretical 
research. 

A Hovercraft official, Comdr. Law- 
rence Sweny, has stated that more than 
a dozen air-cushion craft are under de- 
sign or have been completed in England 
since mid-1959, when the first model 
was demonstrated on the Thames. Since 
then, the British Government has in- 
vested about $1.5 million in the field. 

The Wall Street Journal, in an article 
on Febrvary 10, 1961, said: “Sometime 
this summer, Elders & Fyffes, Ltd., the 
British subsidiary of United Fruit Com- 
pany, expects to put a one-ton Cushion 
craft to work at its banana plantations 
in the Southern Cameroons, carrying the 
fruit to banana boats at the port of 
Tiko, Nigeria, 150 miles away. The 


Cushion craft, manufactured by Britten- 
Norman, Ltd., a British aicraft builder, 
will eliminate the need for loading 
freshly picked bananas into trucks and 
later into barges for the long trip down 
the Mongo River to the harbor. 


6669 T will mean a time saving of at 

least 50 per cent as compared 
with our existing truck and barge car- 
riers, says an Elders & Fyffes official. 
‘Moreover, these machines could save us 
the cost of constructing all-weather ac- 
cess roads to new plantations.’ 

“*This new carrier will open up ter- 
ritories to industry and agriculture in 
parts of the world where highways are 
impossible and rivers are unnavigable,’ 
says 25-year-old Peter King, general 
manager of Britten-Norman.” 

As was the case with American craft, 
the British found excessive noise and 
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the kick-up dust on land and spray over 
water were problems in early proto- 
types. Noise is no longer considered a 
problem in either country, nor is spray 
kick-up over water. 


UST remains, if not precisely a prob 

lem, very much in existence. When 
an air-cushion craft is moving, the dust 
it raises ows behind, somewhat like the 
trail left by a fast-moving car on a dusty 
road. If the craft hovers over a dusty 
spot, then the machine and load are 
covered with dust. In general, engineers 
feel that dust presents neither grave 
problems in operation or maintence, and 
that dust produced by air-cushion craft 
would probably be about equal to that 
produced by a motor train over the same 
terrain. 

Military applications of these craft 
are obvious. The U. S. Navy recently 
announced plans to build a vehicle po- 
tentially faster than any nuclear sub- 
marine, and this cargo-carrying am- 
phibious craft would be adaptable as an 
antisubmarine weapon. 

The Office of Naval Research, which 
has contracted for studies on air-cushion 
craft for the past three years, also is 
looking for an air-jet craft for the Ma- 
rine Corps. The specifications for the 
vehicle require it to run 2 feet above the 
surface, hover at 2 feet, carry 5 to 15 
tons, and have a range of 200 miles. 


Artist’s conception of a mobile missile 


The Bureau of Ships plans to let a 
contract shortly for an experimental ve- 
hicle for ocean use. Today’s largest heli- 
copters can carry from 4 to 5 tons of 
material; barges run at only 4 to 5 knots. 
An air-cushion vehicle would travel at 
almost the same speed as the helicopters 
but with triple the load. 

What everyone is waiting for is a 
true, high-performance craft. There is 
no present bar to production of such a 
vehicle except the cost of the gas-turbine 
power plants necessary; existing tur- 
bines are quite capable of producing the 
power needed. Probably the first such 
craft would cost $500,000 and succeed- 
ing models would run to about $100,000 
each, with the turbine accounting for 
some 20 to 40 per cent of the cost. 

By high performance is meant a ve- 
hicle operating 3 to 5 feet off the sur- 
face and capable of traversing precipi- 
tous terrain, rough seas, and most 
existing obstacles on land. Such a craft 
seems destined to appear in the next 
tew years. 

Estimates are that some $20 to $25 
million a year is being spent currently 
on the development of cushion craft in 
the U.S.A., but only about $5 to $7 mil- 
lion of this is backed by military con- 
tracts. 

The U. S. armed forces have several 
different requirements for cushion-jet 
craft. They include an amphibious sup- 


base using the air-cushion principle. 


port vehicle to cruise at 60 knots, carry 
a 5-ton payload and a 2-man crew; a 
submarine hunter-killer vehicle to float 
on the water and to run over the water 
at 80 knots, carry missiles and depth 
charges, and operate in any weather; a 
cargo carrier to move 10-ton payloads at 
60 knots while operating a foot above 
the ground or water; a light reconnais- 
sance vehicle capable of hovering some 
distance above ground, with a speed of 
100 knots carrying light gear and a 
small crew; an ocean transport to carry 
500 tons at 60 to 100 knots. 

These and other requirements may 
well be filled within the next five years. 
But these very requirements have pro- 
duced some criticism from industry 
sources. And their argument runs as 
follows: 

The services will not have a valid 
knowledge of their requirements or de- 
sign criteria for air-cushion vehicles un- 
til they have some operating experience 
with these craft. It is not now known, 
for example, what the design operating 
height of a vehicle must be to operate 
satisfactorily in a No. 3 sea state—or 
other degree of roughness. The impor- 
tant operating problems and necessary 
design features only can be guessed at 
until actual field experience has been 
acquired. 

It is not yet really known whether 
ground-effect machines are best suited, 
or useful, if employed for the opera- 
tional missions now contemplated, or 
whether other uses or employment in 
new tactics specifically adapted to their 
unique characteristics will point up their 
greatest value. 

It appears that before the services can 
give proper emphasis to air-cushion ve- 
hicle programs they need actual operat- 
ing experience upon which to base fu- 
ture requirements and design criteria. 
A broad research and development pro- 
gram may provide interesting informa- 
tion, but the direction to make it of 
greatest value may be lacking unless 
guided by operational experience. 

The services reply that by setting ini- 
tial specifications for air-cushion craft 
they hope to test these under varying 
conditions and see what experience does 
indicate. 

One thing seems certain: Air-cushion 
craft have come of age and will be 
an increasingly important factor in 
both military and commercial applica- 
tions. 
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FOR GSE, A GIANT CAPABILITY. ITT offers performance-proved facilities for complete handling of ground support 
equipment projects. Its comprehensive capability embraces concept evaluation, research, development, production, siting, installation, 
maintenance and overall system management. # Projects in which ITT has made major GSE contributions include ATLAS and TITAN 
(ground communications), BOMARC (test equipment, functional check-out and launching controls), LACROSSE (guidance and tracking 
equipment and flight control components), TARTAR (guidance components), TERRIER (beam rider guidance), and POLARIS (communication 
and navigation components). = Noteworthy, also, are ITT Federal Laboratories’ successes with the Eglin Gulf Test Range 306-mile “electronic 
scoreboard” for testing accuracy of anti-aircraft missiles, and complete instrumentation for monitor- 
ing rocket tests at Edwards Air Force Base. » Currently, ITT Federal Laboratories’ Ft. Wayne GSE Group 
is engaged in the development of advanced computer techniques for use in automatic test equip- 
ment. # Whatever the requirement in ground support equipment, here in a single, closely-knit organi- 


zation are the talents, facilities and corporate strength to fulfill assignments of any magnitude. 
FEDERAL LABORATORIES 
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NORTHERN ORDNANCE 
INCORPORATED 


Subsidiary of 
NORTHERN PUMP 
Minneapolis 21 
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BUREAU OF NAVAL WEAPONS 
DEPARTMENT OF THE NAVY 


LIGHTS UP AREAS NO 


Throws light around corners. 
Now, easy to check hard-to-reach spots. 


NEW.... 


2 lights in 1. Switch 
bs on powerful 1,000 ft. 
v ~~ fixed focus beam or SOLVES 
| \ raise extension arm— 
presto—automatically : TOUGH 
INSPECTION 


regular flashlight goes 
off and flexible PROBLEM. 


pin point beam 
goes on. The 

only flashlight 
with dual lighting. 
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WRITE TODAY FOR PRICES AND COMPLETE CATALOG 
UNITED STATES ELECTRIC MFG. CORP. 


222 West 14th St. 
New York, N. Y. 




















SHOCK — VIBRATION— ACCELERATION 


IMPACT-O-GRAPH has long been used by 
engineers and scientists engaged in tests that 
involve the measurement of movement be it 
shock, vibration or acceleration 

Where such tests involve the determination 
of reliability, setting up quality control sys- 
tems, designing pa.kaging or the measurement 
of environmental factors, IMPACT-O-GRAPH 
has approached the accuracy of expensive 
electronic equipment. Yet this three-direc- 
tional instrument is compact, self-contained 
and costs a fraction of bulky electronic shock- 
testing apparatus. It also provides you with a 
permanent charted record of test results plus 
time and date factors, if required. 

There are many different models of 
IMPACT-O-GRAPHS for various purposes. 
Tell us your requirements and we'll recom- 
mend the correct instrument. Also, send for 
the IMPACT-O-GRAPH brochure for the com- 
plete story. Leasing arrangements can be Model XS 
made. Approved by the National Safe Transit 
Committee. 


Choice, exclusive territories open for qualified representatives. 


= “IMPACy. “ eae 
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THE A.O.A. DIRECTORY 
The Annual Directory of the American Ordnance As- 
sociation for 1961-1962 is available to members. This 


Directory is published each year and has been mailed to 





the national and local officials of the Association, mem- 
bers of the Technical Divisions, and A.O.A. company 
members. Other members may receive a copy on request. 


The Directory lists the following: 


@ Members of the Association's Council 
National Board of Directors and Executive Committee 
National Officers and Advisory Board 
Officers and Directors of All Local Posts 
Members of the National Technical Divisions 
@ Honor Roll of A.O.A. Company Members 


@ Organization Chart of the National Association 


The Directory shows the A.O.A. office held by each in- 
dividual listed and also gives his company affiliation and 
location. It is available to Association members only. 


Address requests to: 


AMERICAN ORDNANCE ASSOCIATION 
MILLS BUILDING a WASHINGTON 6, D. C. 
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Science Serves Defense at Westinghouse 


The new underwater acoustic test labora- 
tory pictured below will be in operation 
this year in Baltimore, helping Westing- 
house engineers solve problems in oceano- 
graphic and ASW research. 


Built by the Westinghouse Ordnance 
Department, the new laboratory is one of 
the largest and best-equipped privately- 
owned facilities of its kind. It is 205 feet 
long and 175 feet wide. The air-conditioned 
instrument house floats on a 3% million 
gallon lake, 25 feet deep and with an 
anechoic lining. 


The laboratory will advance the develop- 


ment of a wide range of Westinghouse 
underwater acoustic equipment. Included 
are transducers, detection systems, weapon 
homing and guidance systems, and high 
and low frequency sonar devices. 


Underwater acoustic systems built by 
Westinghouse are a part of various Navy 
weapon systems. This new acoustic labora- 
tory at Baltimore will bring continued 
contributions to this vital area of American 
strength. 


Defense Products Group, 1000 Connecticut 
Avenue, N.W., Washington 6, D.C. 
You can be sure... if it’s Westinghouse. 


UNDERWATER ACOUSTIC LABORATORY...in our own backyard 
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Look to Parsons for Performance in... 


ARCHITECT- ENGINEERING / ELECTRONICS 


Teamwork in Technology at Parsons provides complete project control—from concept through 
operation. « Experience—planning, engineering, instrumentation and construction of missile, 
nuclear, laboratory, and industrial facilities—provided the foresight and dictated the neces- 
sity for the kind of Teamwork in Technology existing at Parsons between Architect-Engi- 
neering and Electronics...a must, to cope with the size and complexity of today’s engineer- 
ing projects. » Teamwork in Technology assures a free interchange of technical knowledge 
which is utilized by project teams to expedite your projects efficiently and economically. 
e Another example of Parsons’ TOTAL CAPABILITY—SINGLE SOURCE RESPONSIBILITY. 


THE RALPH M. PARSONS COMPANY 


} ENGINEERS CONSTRUCTORS / ELECTRONICS 
LOS ANGELES/PASADENA 





WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES « ARCHITECT-ENGINEERING *« CONSTRUCTION « ELECTRONIC SYSTEMS 
AND COMPONENTS « MINING AND METALLURGICAL ENGINEERING + PERSONNEL TRAINING « PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS «+ PLANT OPERATION « POWER PLANT ENGINEERING « WATER DEVELOPMENT AND SYSTEMS 








Double-Waill by Bell — symbolized 


BELL COOLS THE HEAT OF HOMECOMING 


Atmospheric friction which will slow tomorrow’s returning 
space vehicles to safe landing speeds can make cinders of 
both space ship and occupants. 

Bell Aerosystems has worked since the days of the X-1 
supersonic research plane to beat this heat. We call our 
system Double-Wall. We've tested it — and we know 
it works. 

Double-Wall is made up of a heat-sustaining outer wall, 
a sublayer of thermal insulation and a cooled inner wall. 
[he fundamental principle behind this arrangement is the 
separation of the heat-sustaining and load-carrying func- 
tions of the airframe. 

The outer wall is made up of small heat-resistant panels 
designed to withstand severe heating. It carries no struc- 
tural loads, but serves as an effective heat shield by radi- 
ating most of the re-entry heat back to the atmosphere. 

The layer of protective insulation is used beneath these 


panels to resist the flow of heat to the inner wall. The 
small amount of heat that does penetrate this insulation 
is absorbed and dissipated by an effective cooling system. 
Therefore, though outer wall temperatures may soar 
above 2000°F, the inner wall temperature will not rise 
above 200° F. 


Significantly, the load-carrying structure is kept cool and 
strong, independent of external heating, and conventional 
aluminum construction can be utilized. As an added bonus, 
the Bell Double-Wall’s unique arrangement of thermal 
barriers automatically provides a moderate environment 
for both crew and equipment. 


Double-Wall is only one of the many contributions Bell 
Aerosystems Company is making to the scientific progress 
and defensive strength of the free world. We invite quali- 
fied engineers and scientists to inquire about sharing our 
challenging and rewarding future. 


BELL AEROSYSTEMS cComPANy 
BUFFALO 5, N.Y. 

DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 








